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Treadle Roll Ball Bearing 
built for Draper Looms 
Sealed ‘and lubricated for 
life. For more facts, ask for 
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Because your IMC engineer represents not just one, but 
most of the recognized leading manufacturers of electrical in- 


sulation—each specializing in his own particular product—his 


experience in the insulation field 
is more e. As a specialist 
in electrical insulation, he and 
the IMC organization behind 
1. Assist you in the selection of 
2. Familiarize you with their 
3. Suggest ways to eliminate 


waste. 
4. nee 
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PRODUCTS LIST: Macallen Mica Products 
—Vartex Varnished Cloths and Tapes—Varslot 
Combination Slot Insulation —Fiberglas Elec- 
trical Insulation—Manning Insulating and 
Pressboards— Dow 
Corning Silicones— 
Dieflex Varnished 
Tubings and Saturat- 
ed Sleevings—Na-_ 
tional Hard Fibre and 
Fishpaper—Phenolite 
Bakelite—Permacel 
Adhesive Tapes—As- 
bestos Woven Tapes 
and Sleevings—In- 
manco Cotton Tapes, 
Webbings, and 


ORPORATION 


4 1231 Superior 
Ave., N. E. 
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312 East Wisconsin ny Ser eo 1315 Mutost Home 
venue SUL AT\O Building 
DETROIT 2: 15 Lawrence Avenue 
*Local Stocks Available 
Representatives in: 
MINNEAPOLIS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Court 


Sleevings — Pedigree 
Insulating Varnishes 
—Wedgie Brand 
Wood Wedges. 
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Case Histories in Appearance Design 


& A. CAPES Seven leading industrial designers describe some of their recent projects. 


Director Reader Service 








Color is the Component That Sells 


Howard Ketcham uses full color illustrations to show how color can 
be used to identify products and stimulate sales. 
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by 
THE GAGE PUBLISHING COMPANY 


« Publishers to Industry Since 1892 
1250 Sixth Ave., New York 20, N. Y. 
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Standardization—Its Economic Aspects 
Leslie D. Price reviews the significant values of standardization. 


Put Yourself in the Homemaker’s Place 

Carol Willis Moffett makes some telling points that every appliance 

L. C. Fletcher, President and Treasurer designer will want to read and take to heart. 

L. C. Bassett, Vice President 
H. Hesse, Secretary 


Tenth Annual Preduct Design Awards 
1948 Entries Cover Wide Field of Product Design 
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by Hoover in performance testing of new designs. 
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Plastics in Electrical Design 178 


Six stimulating examples of the growing range of available properties. 
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J. F. Engelberger tells how new synthetic materials and an electronic 
control converted an old principle into a new product. 
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a Complete 


Now, for the first time, you can get a real 
' MULTIPRESS, at a price comparable to other 
less versatile low tonnage equipment. Never 


before have the production-boosting, cost- — 


cutting features of the MULTIPREss been 
available in a 2000 Ib. capacity press, and 
at this low price. 

You'll get features in the new Midget 
which you can’t get in any other type press. 
The oil- hydraulic action exerts the 
same exact, preset pressure on the work— 
regardless of part size variation. There is 
no dependence on operator skill or “feel,” 
and unskilled operators turn out high, re- 

ject-free production. Ram stroke, speed and 
_ pressure are all easily adjusted by controls 


Pe," 


at the operator's fingertips. Accidents are 
reduced to a minimum by.the Midget’s dual 
hand lever controls. The Midget can be 
rapidly switched from one job to another, 
due to its great versatility of control and the 
ease with which tooling can be changed. © 
Compact and light in weight, the Midget 
can easily be moved anywhere in the shop. 
Being small in size and low in cost, the 
Midget is ideally suited for successive oper- 
ation requirements. 

If you’re looking for all-around adapta- 
bility, increased production, reduced rejects, 
longer die life, better quality work, use of 
unskilled labor, higher employee morale— 
you'll want the MULTIPREss Midget. Write 
for complete details and ask for Bulletin 
M-15A. 
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THE DENISON ENGINEERING COMPANY 
1199 DUBLIN ROAD, COLUMBUS 16, OHIO 
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Wherever traffic and rough use are hard on cords — where- 
ever portable tools have got to stay on the job — specify 
tough General Electric Flamenol portable cords. 


Durable General Electric Flamenol portable cords give you 
real dollars-and-cents savings on maintenance, because 
they’re made to take on-the-job punishment. Their tough 
thermoplastic.jacket and insulation are built to take the 
flexing and abuse that tough jobs call for. The light, flexible 
jacket resists the hazards that threaten all portable cords — 
aging, moisture, acids, alkalies, oils, and sunlight. 


Section W13-1022, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut 


t | t high ti ith 
To complete your sales story on high production wi Please send me the new, free catalog, Building Wires, Cords, and Cables 


portable tools, you'll find it pays to insist on Flamenol for every purpose. 


cords on every tool you make. For more information, is id 
a ame itle 
fill out the coupon, and mail it to us. 
Company 


Street 


GENERAL 
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STUDY the elements of a Federal NOARK Motor 
Starter; and learn, in 6 quick lessons, why simplified 
motor control does a befter job! You get unfailing 


overload protection; quick, easy replacement of 
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coils and contacts; frictionless solenoid action that 
sees you through the heaviest production schedules. 
Federal NOARK gives you rugged, easily main- 


tained motor controls that cost not a penny more. ” 
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DISTRICT OFFICES IN ALL PRINCIPAL CITIES. 


FREE / 


Federal NOARK Mofor 
Control folder and 
FEDERALOG (Outlining 
the complete Federal - 
NOARK line) 


Federal NOARK 
MOTOR STARTERS 





SEND THIS COUPON TODAY! 





Federal Electric Products Company 

50 Paris Street 

Newark 5, New Jersey 

Please send me free copies of the Federal 
NOARK Motor Starter folder and the Fed- 


eralog. 





Size 3 Size 2 Size | Size 0 NAME........... 
FEDERAL also manufactures size 4 and 5 Magnetic Motor Starters. ADDRESS... See Cot See ee ee 
A complete line of Manual Starters . . . Magnetic Contactors . . CITY soptecee sale UOMR cs Seanepateese 
Combination Motor Starters . . . Reversing Contactors and Starters 
. Combination Reversing Starters . . . Magnetic Multi-Speed 
oo . . .« Reduced Voltage Magnetic Starters . . . Automatic EXECUTIVE OFFICES: 50 Paris Street, Newark 5, New Jersey. PLANTS: 
ransfer Panels. Hartford, Conn., Newark, N. J., St. Louis, Mo., Long Island City, N.Y. 
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HCV 
WASHING-MACHINE MAKERS 
YOU, TOO CAN 


Mangle Costs 
Stop Profit-Shrinkage 
Starch up Sales 
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with AMERICAN PHILLIPS SCREWS 


ok SP aise Coin-slot washer-manufacturers can’t afford to use 
slotted screws. For, as one maker says: “Slotted-driver gouges would cost us 
50c to $5.00 to refinish a painted panel.”” American Phillips Screws stop all 
that. And they start new savings — of several seconds per screw — that add up 
as high as 50%. 


lates dals ee Unburred American Phillips Screwheads mean that 


coin-laundry customers can’t snag the clothes they put into machines. And 
these stay-tight screws mean, too, that washers are less often down for repair. 
Find out what double-edged production and sales-spurs American Phillips 
Screws can apply to your product. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago I: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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BIG ADVANTAGES 


of Allen-Bradley Special Panels 
for Machine Tool Control 











With multi-motion machine tools, the trend in the industry 
is toward special panels for all motor controls . . . panels 
that fit into machine frames wherever this is possible . . . 
and designed for maximum machine performance. 


Consider these 8 big advantages of Allen-Bradley motor 
control panels: 








MicroHoner, a 
product of 
Micromatic Hone 
Corporation, 
Detroit, Mich. 

































equipped with 
A-B Control 
Panel. 


All control units on one panel . . . easily 
accessible . . . readily enclosed for com- 
plete protection. 


With the wide variety of control units 
available, dny sequence operation can be 
worked out to fit the precise needs of the 
machine function. 


Consistent and accurate sequence control, 
because all units are similar in construction 
and performance. 


Dependable operation, because A-B sole- 
noid controls are trouble free . . . a vital 
asset for machine tools. 


Allen-Bradley solenoid switches eliminate 
contact maintenance. All switches have 
silver-alloy contacts. Double contacts reduce 


To give your customers the full advantage of your com- 
wear materially. 


pletely automatic machine tools, make Allen-Bradley special 
panels your standard. They are engineered to fit the needs 





Allen-Bradley special panels are space 


savers. A-B units, generally the most com- of your machines. Wiring errors are eliminated; appearance 

pact on the market, can be mounted close of the machines is improved greatly, and dependability of 

together on steel panels. performance . . . so vital in high-production plants . . . is 
assured, 


A-B panels dispense with engineering risks . ; ss 
end. experimental expense. Scale a It will pay you to investigate the many advantages of 
tested for the specified sequence operation. Allen-Bradley special panels. Let us engineer your next 
All A-B controls are time tested and reliable. machine tool control. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Allen-Bradley control panels are a sales 
asset to any machine, because Allen-Bradley 
controls are virtually the standard of the 
machine tool industry. 
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Typical A-B Control Units for Special Panels 





Relays Solenoid Magnetic Reversing é Disconnect Pneumatic 
1 to 8 Poles Contactors Starters Switches Units Timing Relays 
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START STOP JOGGING MUSHROOM 
BUTTON BUTTON BUTTON BUTTON 


For machine tools and similar equip- 
ment, flooded: with cutting fluids, 
Allen-Bradley Bulletin 800 Oiltight 
Control Units are a basic require- 
ment. 

These attractive-looking control 
units are compactly designed. They 
consist of one or two contact blocks 
combined with a variety of oper- 
ators (illustrated above) to meet 


any need. Each block has one normally open con- 
tact and one normally closed contact. 
Allen-Bradley Oiltight Control Units are mounted 


Bulletin 800T Oiltight Push 
Buttons. Send for your copy. 


At left: Sectional view of Allen- 
Bradley Oiltight Push Button. 
Flexible diaphragm and panel 
gasket exclude cutting fluids. 


Below: Assembled view of the 
same push button. 


SELECTOR 


SWITCH 


in a single hole, notched to prevent 
turning. These oiltight units can be 
grouped closely on a control panel 
or machine base. The push buttons 
are available with black or colored 
buttons—green, blue, brown, yel- 
low, orange, and gray. Pilot lights 
can be supplied with blue, red, 
green, amber, clear, and white 
bezels. Jogging button or selector 


switch also available. Write for Bulletin 80OOT. 


Allen-Bradley Co., 1316 South Second Street, 


Milwaukee 4, Wisconsin. 



















If You Need 
punched parts of 


laminated plastics 
by the MILLION 





Look to RICHARDSON 
Insist on INSUROK 


(REGISTERED TRADE MARK) 


The Richardson Company offers you the services of an 
established, experienced, manufacturing organization with 
ample facilities for quantity production of Laminated 
INSUROK, proven by years of experience to be one of 


the world’s truly fine punching stocks. 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND, OHIO e FOUNDED IN 1858 


Sales Headquarters: MELROSE PARK, ILLINOIS 








- NEW YORK - PHILADELPHIA - ROCHESTER - ST. LOUIS 


13 


INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK, N. J. 







CLEVELAND - DETROIT - 
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New report shows chemical 
resistance of Monsanto plastics 


Data on the resistance of Monsanto 
plastics to various acids, alkalies, sol- 
vents and common mixtures is pre- 
sented in this new Monsanto booklet 
available to you on request with the 
coupon below. The information has 
been compiled by Monsanto techni- 
cians from day-to-day research and an- 
swers to inquiries. It is not exhaustive, 
but it will supply helpful data... which 
will be supplemented from time to time. 


The booklet is another step by Mon- 
santo to work closely with plastics cus- 
















tomers on technical problems. Already, 
for instance, you can look to Monsanto’s 
Technical Council for specific help on 
your material problems...or for further 
help on design and production. Research 
cooperation is foremost in Monsanto’s 
program to help customers . .. from 
laboratory development of their prod- 
ucts to production and merchandising. 









Here is a typical sample of the in- 
formation in this new Monsanto book- 
let that’s available to you now. Just 
send the handy coupon. 
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Cellulose Acetate 
Polystyrene 
Nitrate 





The numerals refer to the number of solvents, etc., tested with our materials. 


Plastics high in electrical “aptitude” 
Bik S 
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Molded by Central Molded Products Company, 
Chicago, Ill. Sold by Natco, Inc., Chicago, Ill. 
Helene Curtiss motion picture projec- 
tor parts show how Monsanto’s Resinox 
can be molded to close tolerances and 
readily combined with other materials. 
(Note unique metal inserts above.) 
Resinox is ideal for hundreds of 
standard electrical applications and for 
additional electrical products demand- 
ing special qualities such as low water 
absorption, high dielectric strength, 
low dielectric constant and power factor 
and relatively high heat resistance. 


Molded and sold by Davis Manufacturing Co., 
Plano, Ill. 
Permanent strength, and outstanding 
electrical insulating properties go into 
this Davis Wrist Action plug with Resi- 
nox, Monsanto’s tough, pheno-formal- 
dehyde plastic. Easily molded and 
combined with metals in a variety of 
low cost, intricate designs, Resinox 
does an outstanding job in such elec- 
trical applications as power plugs, 


jacks, connectors, relay switches, ca- 
pacitators, and electronic equipment. 
Check the coupon for information. 





Battery charger light shields and terminal con- 
nectors molded by Koller Craft Plastic Products, 
Co., Inc., Fenton, Mo. for the Benwood-Linze 
Co., St. Louis, Mo. 

Monsanto’s Lustrex gives these battery- 
charger light shields heat resistance, 
extra strength, and resistance to such 
acids as sulfuric, hydrochloric and hy- 
drofiuoric. No machining is required 
for the shields which are strong enough 
to be snapped into a hole punched into 
the side of the charger case. 

Lustron, a companion Monsanto 
thermoplastic, gives excellent electrical 
properties to the battery terminal 
connectors, Lustron, Resinox: Reg. U. 8. Pat. Off. 









































MONSANTO CHEMICAL COMPANY 4 OCTOBER ...1948 


Another new idea in plastics... 
builders’ blocks of POLYSTYRENE 


Plastics blocks for non-load-bearing 
interior walls that are both practical 
and decorative. An imaginative new 
design aimed directly . . . and profit- 
ably . . . at the world’s greatest mar- 
ket. That’s the accomplishment of 
Columbia Protektosite Co., Inc., with 
these builders’ blocks of Monsanto 
polystyrene. 


To builders and architects, the blocks 
mean steady supplies of strong, bright, 
light-transmitting materials. To you, 
they show the results to be gained 
with plastics plus imagination .. . and 
research cooperation from Monsanto. 


Durable and light weight, the blocks 
are easily linked into strong wall-like 
units for home and office interiors. 
Interlock ribs on each block make 
them easy to assemble or dismantle as 
temporary partitions. Walls can be 
made more rigid with strips running 


Blocks manufactured by 


between the interlock ribs and the Columbia Protektosite Co., Inc., Carlstadt, N. J. 
block faces. Or permanent installa- 


tions can be gained with mastics. 








Interior partitions for homes, offices, 
waiting rooms, hallways ... are ob- 
viously excellent uses for the new 
plastic blocks. But there are other 
uses as great as the imagination of the 
builders, designers and architects who 
seize this opportunity. Counters and 
displays are only a small sample of 
the extra possibilities. Columbia Pro- 
tektosite Company now, for instance, 
is developing new blocks for a widen- 
ing variety of uses ... both light and 
heavy duty. 


The coupon below will bring you in- 
formation, and help from Monsanto 
in fitting these Lustron blocks into 
your design, your specifications. 





MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 
Dept. EMP 10, Springficld 2, Mass. 





° Please send me general information on plastics for interior partition blocks 
A Monsanto’s chemical resistance report 
N e Information on Resinox Lustrex Lustron e 


Name Title 
CHEMICALS ~ PLASTICS 












Company 
Address 





City State 





Recommended for use under 
stringent conditions such as en- 
countered in television, auto 
TeLeltoMeel Solis at ee La ls 


export use. 


STD item to 
to quantity users. 


Write for Sprague 


Data Bulletin BALLY 


(eee small, paper capacitors 


are required to operate under exacting conditions of 
heat, moisture or vibration, Sprague Phenolic Molded 


Tubulars are setting new, higher standards of efficiency. 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 


sy , / 4 v t 1 a * Trademark Rey. U. S. Pat. Office 
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NOW...take this Handy Way 
to Count anything 
you want! 4 


“-.USe 
) I a 
GET AN ACCURATE “RULE OF THUMB” on any- 


thing you want to count, from poles to people... with 


this compact precision instrument (shown actual size). 
It’s quicker than a pencil... more reliable than your 
memory ...and can be comfortably carried in your 
pocket at all times. 


‘ Every time you press the thumb-lever, another count 
is added, all the way up to 10,000. Then turn the 
knurled knob once, and all figures reset to zero. This is 
the “counter of countless uses”. ..an indispensable daily 
companion for anyone concerned with figures. Get a 
Veeder-Root Hand Tally today...or order it direct. 


VEEDER-ROOT INC., HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, 
Croydon, Surrey 


YOUR HAND TALLY WILL COUNT: 
Traffic - Packages - Livestock - Inventories - Phone Calls - Poles : Trees 
Shrubs - Tickets - Attendance at Games and other events - Restaurant Servings 
‘Equipment Stocks - Idle Machines in Plants - or anything else you may want to count! 
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Remove two more screws 
and entire armature and mov- 
able contact assembly can be 
lifted off. Disconnect two wires 
from screw-type terminals 

slip off magnet coil. 


Contacts are attached with 
separate screws—can be re- 
moved and replaced without 
disturbing any wiring. Screw- 
driver is only tool needed. 
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All starters require periodic contact replacement under con- 
ditions of heavy load or frequent operation. Some may require 
magnet coil exchange to match voltage and frequency of power 
supply. That's why Square D has always stressed accessibility 
—simplifying installation, inspection and normal maintenance. 


NEW “OF F-THE-SHELF”’ PARTS KITS MAKE 
NORMAL MAINTENANCE EASIER THAN EVER! 


Now, replacement parts for Square D starters are 
packaged in easy-to-stock kits. Each kit contains parts 
necessary to replace all load contacts on two OF three- 
pole starters. Parts are individually packaged in clearly 


labeled envelopes. An illustrated service bulletin is en- 


closed to provide quick parts identification and complete 


installation instructions. 
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SQUARE D COMPANY CANADA LTD. TORONTO »* SQUARE D de MEXICO, S.A-, MEXICO CITY, D.F. 
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SQUARE D ACCESSIBILITY IS | 
PARTICULARLY IMPORTANT IN |} 
MACHINE TOOL APPLICATIONS |} 
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Special control panels for high production, 
automatic machines must be thoroughly depend- 
able, operating day in and day out, frequently 
at terrific rates. Periodic inspection and occa- 
sional replacement of contacts or other expenda- 
ble parts are certainly necessary to efficient and | 
continued performance. Square D motor control 
makes that job easy because it is designed for 
simple inspection and maintenance. 

Square D Machine tool control panels are 
tailor-made from 4 complete line of standard 
starters, contactors, timers, and relays—all de- 
signed for that kind of service. Front-of-panel 
wiring is color-coded and neatly arranged for 
quick circuit checking. Devices are spaced for 

easy, fast inspection and maintenance—keeping 
machine “DOWN” time at a minimum. 
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Built by Oilgear for the automotive 
industry, this 20 Ton Camshaft Bush- 
ing Press is used to assemble five 
camshaft bushings into o V-8 cylin- 
der block. Square D control puts 
this machine through its 


Machine Tool Control 
Bulletin 207 describes 
and illustrates additional 
features of Square D 
control. For your Copy, 


Write 
provided for manual 


Square D Company ia we 
4041 N. Richards Street ot control of each operation. The press 
Milwaukee 12, Wisconsin . can be stopped with an emer- 
el gency push button ot any point in 
the cycle. 
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INDUSTRIAL CONTACTORS 


2 10 8 FOU 600 VOLT A.C. 10—15 AMPERE SIZES 
REVERSING —NON-REVERSING TYPES «+ INTERCHANGEABLE CONTACTS 


Melamine stationary contact block and 


Heavy steel base. 
movable contact carrier. 


Coil readily replaced by removing two heavy 
screws holding E-shaped magnet frame. 


Stationary and movable contacts can be 
readily replaced with use of screw driver 


: . nly and without removing wiring. 
Accessible solderless type terminals are _— 6 6 


conveniently located. All line terminals at 


. lace i rnate « > 1 
top; all load terminals at bottom. Vacuum impregnated magnet coil 


designed for continuous 50/60 cycle service. 


Any pole can be easily changed from 
normally open to normally closed, For descriptive bulletin No. 600 


or vice-versa, without additional parts. write Department {.-10 


_ R=-B-M DIVISION « Essex Wire Core. 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS—FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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Plastics where plastics belong for strength, light weight; wear resistance 
and anti-frictional qualities. 


Most important of Synthane’s advantages is its unusual 
combination of chemical, electrical and mechanical properties. 
Structural strength, moisture anu corrosion resistance and 
light weight are only a few of these characteristics that fit 
Synthane for so many applications. An excellent electrical 
insulator, our type of laminated plastics is hard, dense, dur- 
able, quickly and economically machined ... it’s the set 
plastic, stable over wide variations in temperature. 
Synthane’s versatility is demonstrated by its use for seven 
different parts and purposes in this Second Operation Machine. 








The High Speed Precision Second Operation Machine 
(above), plays an important role in the high speed finishing 
of automotive accessories, aircraft fittings and fine instrument 

parts. In the rotating members especially, Synthane’s light 
weight means quicker starting and stopping and higher 
speeds with less friction. 


If these few of Synthane’s many properties suggest its 
use in your product, let us help you with design, materials 
or completely fabricated parts. Write today for complete 

Synthane plastics catalog. 2 River Road, Oaks, Pa. 


where Synthane belongs 


DESIGN ¢ MATERIALS « FABRICATION © SHEETS « RODS ¢ TUBES 
FABRICATED PARTS « MOLDED-MACERATED ¢ MOLDED-LAMINATED 
















you’re safer with Synthane 


A desirable property of SynrHANE Laminated Plastics is rosive waters and atmospheres, chemical salts and solu- 

the ability to withstand comparatively high concentrations tions, gasoline and other petroleum products. In addition, 
of many common corrosives over long periods of time. SYNTHANE is light in weight, mechanically strong, an ex- 
While not 100% corrosion proof, SYNTHANE is used in cellent electrical insulator and easy to machine. 
hundreds of applications because it often retains its shape, If these properties suggest new uses for SYNTHANE let us 

size, and strength for a longer time, and has a longer life help you before you design; we may be able to save you 
per dollar invested, than other materials. time, trouble and money. Send for your free copy of the 

Parts fabricated from SYNTHANE resist the action of cor- SYNTHANE Plastics Catalog. Use the handy coupon. 


SYNTHANE CORPORATION, 2 River Road, Oaks, Pa. 


Gentlemen: 







i Please send me without obligation a complete catalog of SYNTHANE 
technical plastics. 
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City 

“" PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECH- 
Zone ———__ State —__ NICAL PLASTICS SHEETS RODS TUBES FABRICATED 
PARTS MOLDED-LAMINATED MOLDED-MACERATED 














































POWERSTAT 
Type 1256 


POWERSTAT 


VARIABLE TRANSFORMERS 


FOR 


aa 


POWERSTAT variable transformers are not limited to 
laboratory, test panel or low power applications. As 
single units or as ganged assemblies, POWERSTAT 
types 1156 and 1256 provide smooth, precise, continu- 
ously adjustable variable a-c voltage for heavy duty 
requirements, 

Type 1156 operates from a 115 volt, single phase, 50/60 
cycles source to deliver 0-135 volts, 45 amperes output. 
Type 1256 delivers a variable output of 0-270 volts, 28 
amperes from a 230 volt, single phase, 50/60 cycles line. 


To obtain higher single phase ratings, types 1156 and 
1256 are series, parallel or parallel-series connected, in 
ganged assemblies of 2, 3, 4 and 6 — operating on a 
common shaft. POWERSTATS in this arrangement can 
be supplied in 115, 230 or 440 volt ratings with output 
currents as high as 270 amperes. Three phase units are 
available in the same ratings. As many as 18 individual 
POWERSTAT types 1156 or 1256 can be employed in 
a three phase assembly. Type 1256-18Y (18 POWER- 
STATS with a single control) delivers 0-515 volts, 168 
amperes from a 440 volt, three phase 50/60 cycles source. 


Motor drive is recommended for heavy duty POWER- 
STATS, It gives finger-tip operation from a conveniently 
located push-button station, with the same smooth control 
found in the smallest manually-operated unit. 

Whether your variable voltage requirement is 1 or 150 
KVA, there’s a POWERSTAT variable transformer to 
do the job. 














POWERSTAT - 
Type MW 1156-6Y 





The Superior Electric Co.,1310 Meadow St., Bristol, Conn. 


Superior Electric cat- 


tHe SUPERIOR ELECTRIC co. cog ~ Salon 57 


— is yours for the 


Pees Se CONNECTICUT asking. Write today, 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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Tri-Slot, half-round saddle bolts to chain in 
SEMS—Pre-assembled Screw and serewe 


AIRCRAFT PRODUCTS: AN sie, Lockwasher units 






. Nuts, Screws, Studs, Coen 
















“MELED STUDS in a full range of 
























size , 
: FURNITURE BOLTS, Skein Nuts, : © vrrcen RIVET-BOLTS with the 
— Cabinet Bed Bolts and Bed Screws flocking thread .. . time savers 
oe : ; for steel ceeieaiiods 
a: é 
| WEATHER-TIGHT son ie © orurs and CLUTCH RECESSED 
PLACE BOLTS—for locking as- a “ SET SCREWS of hi-tensile 
ee _HEAD Machine Screws and Sheet iahlies. rigidly O....; BacReWs of bi-tong 
‘counterboring oe Metal Screws eat-tred: 
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BORD MACHINERY ang ether COTTER PINS of steel, brass, LAMSON LOCK NUTS— suasnic wsears ellie 
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2s om quantities 
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“BENT” Bolts, including U Bolts, WIRE ROPE CLIPS with the new PIPE PLUGS, square head and LOK-THRED STUDS—Thread focks 
and Eye : Hi-Center Saddies and extra- headless; forged steel, heat- and seals in standard tapped 
treated holes 







technical articles on the manufacture, inspection, specifi- 







cation and use of fasteners; order from The Lamson & 
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Sessions Co. at $1.50 per copy. 





“BOLT, NUT & RIVET STANDARDS” — o complete and up-to- 


date standards book on commercial fasteners. Available 





anh _ s ® “BOLTS, NUTS & SCREWS" —~o compilation of important 






only from the American Institute of Bolt, Nut & Rivet Manv- 
facturers, Hanna Bldg., Cleveland, Ohio. $2.00 per copy. 
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BRASS 
MACHINE 
BOLTS 


BRASS 


CAP SCREWS za THROUGH BOLTS and RODS 


Use Lamson Through Bolts and Rods for dependable holding power 
Many different lengths and diameters available —"bright” or heat 
treated — rolled or cut threaded Furnished with hex or square nuts 


Pardon our brass—but we’re mighty 
proud of it—and of our bronze, too! And we're proud 
that so many manufacturers in the electrical industry 
depend upon us to furnish them with the finest in 
brass and bronze fasteners. 


bronze, get in touch with Lamson. We shall be 
happy to pass on to you our experience with the 


use of non-ferrous fasteners in the electrical indus- 
try. Or, if necessary, we'll send one of our fastener 
engineers to confer with you. 


ks 
ed Yes, a great many of the famous Lamson fasteners are = ; oe 
a ) ; When the “call’s for Brass” look to Lamson for the 
available in copper alloys as well as steel. These include 
. ' answers—and the fasteners! 

Cap screws, machine bolts, cotter pins and many 

specialty fasteners like Phillips and Clutch head 

~ ' | THE LAMSON & SESSIONS COMPANY 

screws. All are manufactured to Lamson’s quality : 
nt te , : General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
i specifications and all are designed for trouble-free Plants at Cleveland and Kent, Ohio * Birmingham « Chicago 
& performance on the assembly line. 


















So, when the design specifications call for brass or 


FURNITURE BOLTS e SEMI-FINISHED NUTS) e LAMSON LOCK 


BOLTS e ELEVATOR BOLTS e STOVE RODS e TRACTOR BOLTS ¢ 





SPRING CENTER BOLTS e HUB and WHEEL BOLTS e CONNECTI 
UTS e BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS 


PLASTIC INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS 
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“This entire unit would have been impractical 
without P-K Self-tapping Screws” says Food 
Machinery Corporation, who make this electric 
citrus fruit counter to speed the packing of oranges 
after they have been sized. 

With machine screws, costly, work-slowing dif- 
ficulties were experienced in the assembly of 
the plastic and metal parts. Rejects ran high 
when holes had to be tapped, and often the device 
failed when screws pulled out during the counting 
of as many as 50,000 oranges daily. 

By switching to P-K Self-tapping Screws, these 
problems were quickly overcome. Ten tapping 
operations were eliminated . . . rejects were a thing 
of the past. In the words of the manufacturer, 


“Z" Sol tapping 
“tri ic citrus 
sng clip 


“P-K Self-tapping Screws have much better 
holding qualities . . . gave the counter the trouble- 
free sturdiness it needed.” 


Why not gain the benefits of common sense 
engineering in your product assembly? Question 
every fastening in your product. Find out if tap- 
ping and mold-slowing inserts can be avoided, 
and product design simplified, by the simpler P-K 
method. 

Call in a P-K Assembly Engineer. In seven out 
of ten cases, he can demonstrate that P-K Self- 
tapping Screws will save up to 50% in assembly 
work hours. If you prefer, mail assembly details 
for recommendations. Parker-Kalon Corp., 200 


Varick St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 


te TPL PP 


HEX HEAD 
TYPE “Z" a Por" 


A PARKER-KALON SELF-TAPPING SCREWS 


COLD-FORGED SOCKET SCREWS, WING NUTS, THUMB SCREWS * HARDENED SCREWNAILS AND MASONRY NAILS 
PARKER- KALON PRODUCTS SHUR-GRIP FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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for Your 


With Karp Prize Quality 
Cabinets and Housings 


Products attractively housed in cabinet or enclosures by 
Karp win not only praises but prizes, too. 

The Karp-built cabinet shown at the right is for the 
C-Eight Laboratories, New Bedford, Mass., whose electrically 
operated cigarette vending machine won a Product Design 
Award in ELECTRICAL MANUFACTURING'S Ninth An- 
nual Contest. 

Today’s higher standards in electrical apparatus demand 
the higher standards of sheet metal craftsmanship for which 
Karp is known. From the simplest metal box or chassis to the 
most elaborate housing for electrical equipment, you will find 
Karp’s superior skills and facilities can improve your product. 

Our new plant, comprising 70,000 square feet, 
is the last word in modern manufacturing quar- 
ters, equipped with newest, most efficient facili- 
ties. It includes an up-to-date painting and 
finishing department, scientifically air-condi- 
tioned. Here we can serve you better than ever. 

Get our estimate on your next job. Write for 
new catalog. 


KARP METAL PRODUCTS CO., INC. 


233-63rd STREET, BROOKLYN 20, NEW YORK 


Custom Craflsmen tn Sheel Melat 
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CORD SETS FOR EVERY ELECTRIC APPLIANCE 
From Stock or Custom-tailored ... 


Don’t overlook the important selling features that a good-looking, 
hard-wearing cord set adds to appliances. As tough as they are good 
looking, General Electric Cord Sets—made to keep you ahead in 
modern product design—can be made in colors to harmonize with 
surroundings and with features that will “sell’ to even the most 
critical shopper. 


General Electric has made millions of cord sets for every type of 
appliance. The experience and knowledge gained in their manufac- 
ture is at the call of appliance manufacturers in the form of General 
Electric Cord Set Service. 


When designing electric appliances, make full use of this valuable 
service for assistance in the selection of the correct cord set. We have 
many kinds available from stock supplies but, if existing sets do not 
meet your requirement, we will make one to your exact specifications. 
Or, if desired, we will help in selection and design. . 


So remember, if you have a power cord problem, just let us know 
—we’'ll be glad to give you recommendations, based on our long 
experience with many different product manufacturers. CHECK ITEM (A) 
FOR FURTHER INFORMATION. 


STEEL-CLAD 
WIRING HARNESS / 


Saves time... / 
space... costs 


If your product has elec- 
tric circuits that need the 
extra protection of conduit, 
investigate the many im- 
portant features of this 
new General Electric engi- 
neering service. 

Now it is possible to ob- 
tain a complete wiring as- 
sembly of conduit, wires, boxes, and fittings made to 





SELENIUM? COPPER-OXIDE? TUNGAR*? 
All three are good... but which is best? 


Perhaps you’ve been faced with this problem in recti- 
fier selection. The answer depends entirely upon the 
application and the conditions under which the rec- 
tifying unit must operate. There is no “best” type. 





your specifications, or specially designed to solve your 


Each has advantages that make it better than the 



























problems. We can ship a completely wired and assembled others for certain requirements 
unit to you, ready for installation, in flexible or rigid The first step in the solution of this problem should Ge 
conduit, or in EMT, and with practically any wiring be to consult with General Electric rectifier special- Cc 
es needed. ; LT ; ists. You can benefit from years of practical experi- Br 
ink of your gain. Entirely eliminated, or greatly sim- ; in designing and manufacturing com ontn and 
plified, are all the time-, space-, and cost-consuming jobs complete units for almost aputhatstons We've P| 
involved in cutting, threading and bending conduit— built rectifiers as email as ostilinenmttiien of en inch ¢ 
stripping and tinning wires—selecting and adding wiring —as big as ten tons 4 thing in bet 
devices. Instead of these many costly operations, one You get the benefit of sound, unbiased advice, be- FA 
order, based on your specifications, brings a completely cause General Electric builds all three basic . 
assembled harness ready to install. - Let us help you select the t best suited oe B | 
But, first, get an estimate, and let an actual cost com- requirements. Only after consideri efi tarts am 
parison convince you. Send your specifications to Gen- as size, weight, and perfa Saristebechatids se C | 
= —- be Conduit Products Division, recommendation made. ~ 
ridgeport 2, Connecticut, or ask to have a representa- : : : ° Dd 
tive call. If you would like general information on Steel- Guts WON GEtD tel GUE ae ee | 
" Pe r 


clad Wiring Harnesses, CHECK ITEM (C) IN THE COUPON, 


lem along. 
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THIRTY SECONDS OF FACTS 
FOR MOTOR DESIGNERS 


With the emphasis now on greater power capacity from 
smaller motor frames, selection of magnet wire is more 
important than ever before. That’s one reason why more 
and more electrical design engineers specify motor wiring 
with Deltabeston*. 

These men know that Deltabeston asbestos- and glass- 
insulated magnet wires make the most of the space al- 
lowed for the windings, and yet are always “on guard 
against high ambient temperatures and overload heat. The 
specially impregnated asbestos- or varnished-glass yarn 


TOUGH CORDS insulations won't bake out. | 


JOBS Core is of soft copper that exceeds the accepted stand- 
FOR TOUGH : ards of A.S.T.M. for purity, conductivity, and temper. This 


softness of the copper, and the toughness and flexibility of 
the insulations, permit Deltabeston to be used for the most 


When you design a portable electric 
tool, naturally you’re sure to include 
every possible feature to give long, 
satisfactory life. But whatever the 
mechanical merits of the tool may be, 
it cannot give good and efficient ser- 
vice without dependable, built-to-last 
power-supply cords. 

And, that’s where General Electric’s 
Flamenol* portable cords can help 
you. Flamenol cords resist oils, acids, 
heat, abrasion, moisture, sunlight— 
and a long list of other service haz- 
ards. They’re lightweight and flexible 
for easy installation and easy hand- 
ling in use, but they’re really tough 
when it comes to taking abuse. 

General Electric also makes a large 
assortment of other cord types for 
various applications, including rubber- 
jacket cords in Types S, SJ, SV, and 
Type POSJ rubber rip cord. 


intricate winding applications. ; 

But get the whole story! We’ve prepared it in an inter- 
esting booklet that includes a handy table to simplify selec- 
tion. If you'd like a free copy, CHECK ITEM (E) IN THE COUPON. 





The Construction Materials Department of the General Electric 
Company manufactures a full line of wiring components. It offers 
outstanding research, engineering, and production facilities to 
designers. Whatever your problems may be, if they are in the field 
of electricity, look first to General Electric for these products: 
























If you want assistance with a cord 
problem, or some handy information for 
your files, CHECK ITEM (D) IN THE COUPON. 











SELENIUM AND COPPER-OXIDE RECTIFIERS © FLUORESCENT ACCESSORIES 
DELTABESTON HEAT-RESISTANT WIRES AND CABLES © WIRING DEVICES 
WIRES © CONDUIT PRODUCTS AND STEEL-CLAD WIRING HARNESSES © CABLES 


*TRADE-MARK REG. U.S. PAT. OFF. 


General Electric Company (Section L2-1022 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me material on the items checked below. 


| A[] Power cord sets for appliances 
8 [] Assistance on rectifier problem attached 
€ [] Free booklet on G-E conduit assemblies 
D[] Portable cords 

E [] New Deltabeston Magnet Wire booklet 
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| Eyelet terminal types for stud 
or compression plug mounting 


Faster, easier relay installations Practically any Struthers-Dunn Relay having an insulated base 
he : can be supplied—At No Extra Cost—with eyelet terminals 

All wiring confined to backs : pa ; ST . 
for quick, easy mounting on studs extending through the panel. 
of panels Wiring is confined to the rear of the panel and the studs form 


Wiring can be completed before the electrical connection to the relays, permitting fast installa- 


tion, removal or change. 


relays are installed ; , ; 
In installations where the relays are small and where no vi- 


Relays can quickly be removed or bration exists, compression-type plugs may be used instead of 
changed without disturbing studs and nuts. Then the relays are simply pushed into place 
wiring on the plugs. 


STRUTHERS: DUNN 


5,348 
RELAY TYPES 
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Cup or draw commercially-produced Nickel Silver 
or other alloys, and the metals may “‘ear’’ sym- 
metrically—as shown in Sample Group A. What’s 
worse, “‘earing’’ continues on subsequent draws, 
results in fracture if the top of the piece must be 
flanged or spun. 

There are 2 alternatives. One is top-trimming— 
if there is sufficient metal in the blank. (If there 
isn’t, every piece must be rejected after the first 
draw.) The other alternative is Riverside’s special 
processing of original material—which eliminates 
“earing”’, need of trimming and risk of fracture. 
The untrimmed pieces in Sample Group B were 
drawn without ears, from specially processed River- 
side Nickel Silver. 

For all customers who blank, cup, draw or spin 
alloys, Riverside’s special processing—to eliminate 
“‘directional’’ properties—is good insurance against 
rejection, expense and costly delays. If your pro- 
duction is hampered by “‘earing’’ or any other 


pA 
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alloy trouble, send us the case history of your 
problem. Our metallurgists will be glad to cooperate 
with your technicians in finding the answer—and 
our half-century of specialization in Riverside 
Phosphor Bronze, Nickel Silver, Beryllium Copper 
and Cupro-nickel alloys is your warrant that the 
answer will be right! 


Send today for our catalog (specifying the alloy 
that interests you). Or, better still, write us as 
fully as you wish regarding your alloy problem. 


INSIDE RIVERSIDE 


Through continual repetition, the word 
‘*service’”’ has become almost meaningless. Here 
at Riverside, we give it this definition: ‘‘To do 
for every customer all that we would require if 





we were in his position—then doa little more’. 


RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


Visit The Riverside Metal Company Booth #1758, National 
Metal Exposition and Congress, Philadelphia, October 25-29. 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW" 


CHICAGO, 


HARTFORD, CLEVELAND 











PHOSPHOR BRONZE 
NICKEL SILVER 
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Federated Research, through scientific 
laboratory and field testing, has deter- 
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Federated Sales. in 25 offices across the nation, will arrange Bs 
speedy delivery of solder for you in any composition, shape Or oi 
form—acid core. rosin core, solid wire, body, triangle, strip, wip- as 
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Delco has always meant 
the best in motors—and this 
new Compressor Duty Motor 
line by Delco represents 
another outstanding ad- 
vance in “designed for the 
job” power units. 


Engineered specifically for 
compressor use, these new 
Delco Motors are quiet, effi- 
cient and free from vibration. 
New construction techniques 
insure long, trouble-free oper- 
ation under the most adverse 
conditions. 


These really new Delco Com- 
pressor Duty Motors are 
available for application to 
your air conditioning and 
refrigeration line. For com- 
plete data on Delco Motors 
write to Delco Products, 
Dayton, Ohio, or call our 
nearest Sales Office. 
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CHECK THESE FEATURES OF 
THE NEW DELCO MOTOR 


The inner and outer races of 
the ball bearing on the end 
opposite the drive end are 
locked to give maximum 
thrust capacity. 


Vf Polyphase motors have 
double squirrel cage rotors; 
die cast aluminum conduc- 
tor bars and end rings. 


Close tolerance air gap 
between rotor and stator. 


SALES OFFICES: CHICAGO e CINCINNATI e CLEVELAND e DETROIT ¢« HARTFORD 


Main frames and end 
frames are of rigid cast iron 
construction. 


Extended accessible mount- 
ing feet cast as unit with 
main frame. 


Single phase available from 
1 h.p. through 5 h.p. and 
polyphase available from 
1 h.p. through 7% h.p. 
1800 R.P.M. 


VERT esr RRS 
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DELCO MOTORS 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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Sure! You can actuate it with OOQ2Z movement | | 


bs 


Just a slight movement is all that is 
needed to actuate certain MICRO 
precision switches . . . or a movement 
of .007” is available if required . . . 
all of which gives the versatility so 
necessary for precision construction 
of equipment. Further, the same oper- 
ating point will be accurately repeated 
and maintained at a precise point 
throughout the life of the switch. 
This perfection of performance is one 


© 1948 First industrial Corp 


MICRC 


SWITCH 


FREEPORT, ILLINOIS 


- 


of many reasons why the MICRO line 
of switches is known as ‘‘the line of 
precision switches,’’ and is but one 
example of MICRO engineering 
“Know-How.” 
If you have need for safety features 
. or for limit control . . . or want 
to make your products automatic, 
DON'T overlook MICRO precision 
switches as a means. A check by 
your engineers or a discussion with 


MICRO engineers may bring to light 
many worthwhile suggestions for 
product improvement . . . don’t pass 
it up. 

MICRO engineers with years of switch 
experience are at your service 
available to aid you in solving your 
switch problems. You are invited to 
discuss this service with any of the 
branch offices or sales representatives 
listed below. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; CLEVE- 
LAND 15, 2536 Euclid Avenue; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury Street 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST. LOUIS 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bldg.; TORONTO, Ontario, Can., 11 King St. W. 
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of products that become an integral part of equipment! 


yeW micro Door Interlock Switch 





Size 3Ye” x 1-51/64” x 49/64” 


‘ 

This new MICRO precision switch consists of com- 
bination mounting bracket, rod actuator and leaf 
actuated basic switch. It can be mounted from end 
or side and is especially suited for use as a door 
interlock switch on high-frequency radio, radar, x-ray, 
television equipment cabinets, induction heating 
equipment and electronic controls of all types. The 
switch automatically cuts off the power circuit when 
the cabinet door is opened, acting as a safety feature. 
The MICRO door interlock switch has a single-pole 
double-throw switching element. 

The switch is available as the 1AC1 for use where 
severe vibration is present, as in aircraft and for 
direct current electrical load, (at direction of MICRO 
engineers) and 1AC2 for general service requirements, 
Send for complete data Sheet. 





new MICRO DB-RH2 Switch 


Size 2-11/16” x 2-19/32” x 1-7/32” 
The MICRO DB-RH2 is a double-pole double- 


throw switch enclosed in an aluminum die-cast hous- 
ing with facilities for side or top mounting. The 
heavy-duty plunger can be adjusted to vary the oper- 
ating point. This switch is constructed with a ham- 
mer-blow type of actuation which gives simulta- 
neous make-and-break of two separate circuits. The 
circuits are isolated from each other, enabling the 
control of two circuits at the same time, each carry- 
ing a different electrical load. The rugged spring 
mechanism maintains a high contact force, giving 
resistance to vibration. This adds to the operational 
life of the switch and gives the high current make- 
and-break needed in many switch applications. 


A typical application is the control of a three-phase, 
220 volt, 1% h.p..motor . . . at the same time oper- 
ating a signal lamp, or magnetic brake on a machine 

. Of to simultaneously break both sides ofa single- 
phase circuit. 


Send for data sheet outlining all characteristics, 


teristics, shapes, sizes, constructions, and electrical capacities. 


have the characteristics, 
and long-life performance that give the confidence required 








new MICRO Low Torque Switch 





Size 1-1/16” x 1-3/64” x 3%” 


The MICRO low torque switch V4-14 (with rotary 
type actuator) is dimensionally and functionally inter- 
changeable with the V3-line but offers outstanding 
improvements in both construction and operation. 
The V4 offers minimum release torque of .35 gram 
inches with no increase in operating torque. These 
features stand out: the V4 shaft permits easier attach- 
ment of actuator wire . . . the shaft design is more 
rugged . . . it has improved mechanical operating 
life . . . it permits positive operation on slow-release 
actuation. 


Stainless steel or music wire is recommended as 
actuator wire but is not furnished due to the variety 
of actuator designs required to fit all applications. 
Diameter of wire should not exceed .026". The 
MICRO low torque switch V4-14 has double-throw 
contact arrangement. Underwriters Laboratories list 
the V4-14 for 5A, 125 or 250 V., a-c. 








NEW micro Temp-Cop 


Size 25” x %"’ x 1Ye” 


The Temp-Cop is a snap-action thermostat incorpo- 
rating built-in bimetal elements and the dependable 
MICRO SWITCH spring principle. It is ideal for 
applications requiring contacts to operate either at 
fixed values of temperature or as a result of some 
given current flow. 


The Temp-Cop is constructed to operate within a 
temperature range of —50° F. to +300° F. with a 
differential as low as 4°. 

It is available with normally-open, normally-closed, 
or double-throw contact arrangements, with either 
solder lug terminals or screw terminals. 

The Temp-Cop is used as a dome thermostat on 
room heaters . . . in electric watering fountains. . « 
as a solenoid coil protector . . . as a water heater 
thermostat . . . as an alarm on frozen food lockers, 
to mention but a few 

Write for complete data sheet. 


MICRO Precision Switches are available with 3900 variations in charace 





dependability 


A Few Suggestions 
that may give you ideas 
for your own use 
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For Positioning Materials 


WIRING 


is the Life-Line of 


¢ 


Whatever your product, you can more surely pre- 
dict dependable performance-in-use when it is 

¢ 9 Rockbestos-wired. 

For Rockbestos wires, cables and cords are per- 
manently insulated with impregnated felted asbestos 
—the ageless, heat and flame resistant insulation 
that insures top wiring dependability under even the 
most gruelling conditions. 

Protect your product’s life line with the wire that 
does so much more for so little more... Rockbestos. 


WRITE TODAY — for your copy of the new No. 10-F 
Catalog, sectioned for easy reference to Appliance, Air- 
craft, Electronic, Fixture, Switchboard, Lighting and 
Magnet Wires; Apparatus Wires and Cables; Power and 
Control Cables. 


ROCKBESTOS PRODUCTS CORPORATION 


852 NICOLL ST., NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES OAKLAND, CALIF. 


ROCKBESTOS 


THE WIRE WITH PERMANENT INSULATION 
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7 mass production of Fractional Horsepower Gears has been 
a highly developed specialty of ours for more than 30 years! 
Small Gears of every conceivable type. . made from many dif- 
ferent materials for practically all known purposes. . flow from 
our modern machines by the thousands. Each one measures up to 
rigid high standards of uniform accuracy. Each one undergoes a 
series of tests that insure smooth, satisfactory performance and 
long life. Each one is handled with extreme care from one oper- 
ation to another to safeguard its fine quality. If Small Gears form 
a component in the product you make, by 

all means entrust the job to our competent 


SEND TODAY FOR FREE G.S. CATALOG- staff. Decide to test the speed and efficiency 
BULLETIN DESCRIBING MANY DIFFERENT of econcenical G.S. servicé. 

TYPES AND APPLICATIONS OF OUR 

FRACTIONAL HORSEPOWER GEARS. 
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Ss. quiet, so dependable, so com- 
pletely undemanding of attention 
...that plant engineers almost 
forgot it was there... the 90 
horsepower motor pictured 
above remained continuously in 
operation for eighteen years! Dur- 
ing that time so little attention 
was given the motor that the 
operators of the flour mill where 
it was installed forgot the name 
of the maker whose motor was 
serving so well. After eighteen 
years the motor was repaired for 
the first time. When the accumu- 
lation of flour and dust was re- 
moved from the caked nameplate 
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it was discovered to be a Wagner 
wound-rotor Motor. 


Users of motors have discovered 
that the name Wagner is a 
synonym for reliability and that 
motors bearing this famous name 
will give continuous, trouble-free 
service. 


If you want motors that will per- 
form reliably—motors that you 
can install and “forget,” consult 
any of our twenty-nine branches. 
They are located in principal 
cities and are manned by trained 
field engineers who will help you 
solve your motor problems. 


SS 


BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS - 











Pictured above is a Wagner totally- 
enclosed fan-cooled motor which is recom- 
mended for dusty, dirty locations. Wagner 
makes a complete range of motors for 
every application. 









Wagner also provides quick, 
convenient, nationwide service 
facilities for motor users. 


Bulletins on the complete line of 
Wagner Quality Motors will be 
sent upon request. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


Consult Wagner Engineers on all Electric Motor Problems 





* UNIT SUBSTATIONS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 


MOTORS 
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YELLOW BRASS - CARTRIDGE BRASS - COMMERCIAL BRONZE 
RED BRASS - PHOSPHOR BRONZE - NICKEL SILVER - EVERDUR 









[fj tailored to your products 
Y_—>s—_—"-.. for use on your machines 





HERE’s a big difference—both in quc‘ity and 

unit cost—when the wire is exactly right for 
the job! For many years The American Brass 
Company has been supplying leading manufac- 
turers with Anaconda Cold Heading Wire espe- 
cially adapted to particular problems of tooling, 
rate of production and desired properties of the 
finished product. 

Tell us what you make, and whether the part 
is drawn, headed, roll or cut threaded, formed, 
spun, peened, upset, stamped, knurled, machined, 
soldered, brazed, welded or riveted. We’ll make 
sure you get cold heading wire tailored to the job 
—with carefully controlled temper to meet your 


: 
= Roe 
& i ” we 


requirements for hardness, strength, stiffness and Ce ere ; a 
i ae Typical machine screws made of Everdur. 
workability. 


ANACONDA COLD HEADING ALLOYS 


Yellow Brass Extruded Heading Wire—A standard 
yellow brass wire, extruded and cold drawn, 
for easy cold heading of screws, bolts, riv- 
ets, studs and accessories. Used for build- 
er’s hardware, electrical fixtures and 
equipment, radio, mechanical assemblies. 
Most widely used high brass screw wire. 


Cartridge Brass (70%) Extruded Heading Wire—An- 
other excellent extruded and cold drawn 
high brass wire, particularly adaptable 
for fabrication of fastenings with intricate 
shapes and contours. 


Commercial Bronze Heading Wire—This alloy has 
good hot and excellent cold working qual- 
ities and is used for the fabrication of fas- 
tenings where appearance is an important 





factor. 
Anaconda Brass Extruded Heading Wire is widely used z Red Brass Heading Wire—The hot and cold work- 
for the production of wood screws. ing qualities of this alloy are similar to 


Commercial Bronze. It is used extensively 
where a color match with architectural 
bronze is desired. 


Phosphor Bronze (Grade A)—Furnished in wire for 
special-purpose fastenings where superior 
strength or fatigue-resistant qualities are 
essential. 


18% Nickel Silver Wire—A white metal posses- 
sing exceptional resistance to corrosion 
\ and ease of fabrication. Nickel Silver Wire 
can be obtained in all grades from 5% to 

30% Nickel. 


Everdur* 1015 Wire—This copper-silicon alloy 
combines unusual strength and toughness 
with high resistance to corrosion. Its uses 
include boat fastenings, marine hardware, 
poleline hardware, electrical parts, switch 


THE AMERICAN BRASS COMPANY sochade she sounentioe ound opepeniige 6f 
cold extruding in heading machines. 
* Reg. U.S. Pat. Off. 48120 


These rivets were made from 
Anaconda Alloys listed at the right. 












General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 



















A pre-production physical such as this is one Federal way 
of anticipating bearing fatigue long before a ball bearing 
takes on an anti-friction assignment. How will this or that 
type bearing take pre-determined thrust loads...radial 
loads...overloads? At what speeds and with what tempera- 
ture effects? Any changes in quiet-running qualities? These 
are the advance forecasts of Federal Bearings’ performance, 
simulating your operating conditions on our specially de- 
signed proving grounds. 

Full-time operators are assigned to batteries of similar 
machines for daily checks on every type and size Federal 
Bearing out of regular production. The test results gath- 
ered are production data, too—a follow-up on over 100 


preceding manufacturing, inspection and cleaning opera- 
















Quality since 1908 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


FEDERAL 






TAKING A 
BALL BEARING’S 


PULSE 


tions that go into every Federal Bearing—continuing evi- 
dence that, with every fourth operator an inspector, Federal 
Bearings are “ready” for any service requirement. And it’s 
your assurance that Federals have the right degree of re- 
silience and resistance to compression and distortion... 
with no sacrifice of precision. 

Specify Federal Ball Bearings for the heavy loads—in any 


range or size. Write for catalog “K? 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—36 


BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


C-W 


TOTALLY 


LENCLOSED-*"" 


DIFFERENCES you can see in the Motor 
...and in your Cost Sheets 


OUTSIDE FINS DISSIPATE HEAT LIKE A RADIATOR! 


To get heat away from a Sealed- 
power motor Crocker-Wheeler 
applies the proved principles of 
your home radiator. Actually, the 
graceful outside fins that identify 
this motor add over 150% more area to “give off” 
damaging heat! Only a C-W Sealedpower motor has 
these external fins. A common-sense reason why it 
runs cooler, longer. 


— 
= 


INTERIOR HAS NO “OVEN” TO KEEP IN HEAT! 


Double walls are essential to hold 
heat in an oven. Not so good in a 
motor where the problem is to let 
heat escape. An oven is an un- 
healthy place to keep insulation on 
motor windings. So there’s plenty 
of cooling-sense in the Sealedpower 
design that eliminates the conventional extra outside 
wall around the housing... without sacrificing pro- 
tection. No motor of its type is more effectively sealed 
against airborne dirt, oil, moisture and fumes! 


© © US 


NO PLACE FOR A HEAT-HOLDING BLANKET TO BUILD UP! 


When lint or dirt collects between 
the outside wall and the housing of 
a conventional enclosed motor, you 
get the general effect of the insulat- 
ing blanket between the walls of 


your house. It holds heat in. Without a double-wall, 
and with all dirt sealed out, a Sealedpower motor 
keeps cooler because it keeps cleaner, especially on 
dirty jobs! 


KEEPS CLEANER ... ELIMINATES 2 OUT OF 3 CLEANINGS! 


In normal (not extra dirty) service 
a conventional enclosed motor re- 
quires cleaning every year, say 
maintenance chiefs. A Sealedpower 
needs it only every three years! 
Where lint or dirt is excessive, the 
conventional type often should be 
cleaned every 3 months, while a Sealedpower motor 
will need it only every 18 months! 
And, to clean a Sealedpower used in normal service 
only 2 simple operations are involved .. . taking only 
15 minutes, without a shutdown. It’s a money-saving 
cinch! Just compare it with the job of cleaning the 
conventional type, requiring as many as 17 opera- 
tions and a 3 hour shutdown. See why a Sealedpower 
motor saves 80% and more of maintenance costs! 
You get dollar-saving design only when you specify 
C-W Sealedpower for totally-enclosed, fan-cooled 
motors. Specify the different Sealedpower motor... 
with a rugged, rust and corrosion resisting cast iron 
frame...in ratings from 3 to 40 hp, horizontal or 
vertical, with NEMA “C” face, “B” or “D” flange 
mountings. Many ratings are stocked ...see C-W’s 
weekly Stock Sheet. 
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150°o MORE 
COOLING SURFACE 


is provided by the radiating 










fins, exclusive with the C-W 
SEALEDPOWER. Here, fluttering 
streamers trace the fan-driven 
airstream that blows dust and 
fumes outside and away. 
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D) WHEELER 


AMPERE 3, N- J 


philadelphia, 


offices: 
Branch cipal cities- 


Los angeles, 
c. — Represe® 


New York, 


’ ; in prin 
Cincinnati, Cleveland tatives ' 


Chicage washingto™ 


Boston, pittsburgh, 


san Francisco 


FF 2S eo or ee ee 


See, Crocker-Wheeler Electric Mfg. Co. 
motor, Ee Ampere 3, N. J. 





Ys) sure to role Libg will prove o ‘main- % Send the SEALEDPOWER Motor Booklet, “It’s Different — it’s a Dollar-Saver”’. 


tenance miser” for you. This new booklet, “It’s Different EM 1048 


ey Cle eae ls Tc | Name 
minded motor user can afford to overlook. Write for it. lianas 





Company 


Address 


Telechron H-4 Synchronous Motor. 


De ell lame. 


Telechron H-5 Synchronous Motor. 


Let mes lt Me 





Give your timers extra life 
with Telechron motors 


There’s longer service in any time 
switch or timer powered with an H-4 
or H-5 Telechron synchronous elec- 
tric motor. Efficient, dependable lu- 
brication is assured by a special 
terminal-shaft bearing incorporating 
an oil gland that extends motor life. 

These dependable, self-starting 
motors are designed for general-pur- 
pose time switches, dishwasher 
timers, stoker and oil-burner con- 


trols, appliance timers, defroster 








ae 


see our 
CATALOG 


SWEET'S FILE 
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THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


timers, fast battery chargers and 
many other timing and switching 
devices. They operate in perfect 
synchronism with any commercial 
frequency ...can’t run fast or slow. 

The H-4 motor is available in 
terminal-shaft speeds from 3 to 6 
rph. The H-5 motor is available in 
terminal-shaft speeds from 1 to 6 
rph. Their conservative torque rat- 
ings at 60 cycles range from .20 


pound-inch at 6 rph. to .50 pound- 








inch at 1 rph. Like all Telechron 
motors, they are precision-built for 
long, dependable service by the larg- 
est producer of synchronous electric 
timing motors for over 25 years. 
Every one is Underwriters Labora- 
tories approved. Why not talk over 
your special needs with Telechron’s 
application engineers? Address Motor 
Advisory Service, Dept. H, Tele- 
chron Inc., Ashland, Massachusetts. 
A General Electric Affiliate. 


elechion 


SYNCHRONOUS MOTORS 
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NON-CORROSIVE NON-CONDUCTIVE 


W j MOBILITY! 
ODORLESS! uy 0g eg. : g / . . . “RESIN-FIVE" is so 


sl mobile it is highly effec- 

.. Yes —""RESIN-FIVE” is 4 tive in sweating seams. 

virtually without odor at j fas 9 ZY, The activity and stability 

relatively high tempera-. : Py . % of '*RESIN-FIVE" Flux 

tures! ors - make this an accom- 
ie 4 : plished fact! 


STABILITY! 
“Resin-Five is Available In 5 <n a ree 


Cais Rack ath Verdlan He. ACTIVITY UNEQUALED! under the most extreme sol- 
dering temperatures and the 
centages of Flux Content. .. . Just Think Of This —RESIN-FIVE" will solder Flux still does the job! 
Diameters ranging from easily and readily such metals as Zinc, Brass, 
010° to .250 —All Practical Nickel Silver, Nickel-Plate, Copper and Ferrous 
Alloys! Alloys. REMEMBER ‘RESIN-FIVE" IS NOT CORRO- 
SIVE AND IS NOT CONDUCTIVE! 


Contact Kester's Technical Department and get the facts on this unusual product. 


439145 
Te) 3° 


NON-CORROSIVE NON-CONDUCTIVE 


KESTER SOLDER COMPANY 


4201 W. Wrightwood Avenue, Chicago 39, Illinois 


Factories also at Newark, N. J. * Brantford, Canada 


TENTH ANNUAL PRODUCT DESIGN NUMBER 
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Our Factory-Trained Field Men Are Near You... 







When your spring procurement 


ae 






problems indicate the need of a 






specialist at your elbow, send out a 






call for one of our 38 trained men 






constantly in circulation in the in- 
dustrial field. With coverage like 
this, you will get prompt if not im- 







mediate action. 






This is one of the many good 
reasons why it pays to do business 






with this alert group of seven spring 






plants. 










SPRINGS 
SMALL 

STAMPINGS 
WIRE FORMS 


....AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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A COMPLETE LINE OF HIGH ACCURACY 


RESISTIVE COMPONENTS FOR EVERY NEED 









TYPE ALA 
3 WATT 


TYPE P-2 
Y” WATT... 










TYPE BLA 
6 WATT 























maxes 
a 300,000 ohms 
Vie” dia. Vis” long 









MAX, RES. 
25,000 ohms 
¥"’ dia. 1%" long 


MAX. RES 
50,000 ohm 
¥%y” dia. 12” long 















1.0 Megohm 
“i” dia. 1” long 





















TYPE WLA %e— “2 WATT 
INDUCTIVE * 


TYPE WLA—1 WATT TYPE BX— 


INDUCTIVE * 


TYPE CX—2 WATT 
NON-INDUCTIVE 






INDUCTIVE 





MAX. RESISTANCE MAX. RESISTANCE 


















































331 ALLOY 7,500 ohms 331 ALLOY 15,000 ohms MAX. RESISTANCE MAX. RESISTANCE 
NICHROME 4,000 ohms NICHROME 8,000 ohms 331 ALLOY 1.5 Megohm 331 ALLOY 750,000 ohms 
MANGANIN 1,250 ohms MANGANIN 2,500 ohms NICHROME 1.0 Megohm NICHROME 500,000 ohms 
BODY SIZE BODY SIZE MANGANIN 30,000 ohm MANGANIN 15,000 ohms 
"is" dia. %” long *is” dia. 1” long BODY SIZE BODY Size 
TOLERANCE TOLERANCE Vie” dia. 1” long %ie” dia. %” long 
Standard—1 % Standard—1 % TOLERANCES TOLERANCES 


“WLAN % (NON-INDUCTIVE) 
50% LOWER MAX. RES. 


*WLAN 5% (NON-INDUCTIVE) 
50% LOWER MAX. RES. 


Standard—1 % 
SPECIAL—TO 1/10% 


Standard—1 % 
SPECIAL—TO 1/10% 



















TYPE RL 
V2 WATT 


TYPE LL TYPE SL 


Ve WATT 






\ TYPE KL 
\ V2 WATT 
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a 
MAX. RES. MAX. RES. MAX. RES. MAX. RES. 
0.5 Megohm 0.2 Megohm 1 Megohm 0.5 Megohm 





%” dia. 1%6” long %” dia. Y%4" long ¥,"" dia. 1” long %” dia. 2” long 
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Bie 
GON 


Same 


A quarter century of experience in 
the designing and manufacturing of 
Special Transformers for industry, 
electronics, research and experimental 
purposes. Dry Type, one, two or 
three phase, 25 to 400 cycles. 


Prompt quotations on special 
or standard units in single 
or quantity lots. 


NOTAELFER 


se LABORATORIES 


LBERMA RLE AVE. TRENTON 3, N. J. 
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CLAD METAL 


os 
Superior Steel 
CORPORATION 
CARNEGIE, PENNSYLVANIA 


TRUCCUMCMERM CK CMU UM LTA CCLiC 






Take-off from the performance facts of SuVeneer Clad 
Metal . . . into a new realm of design opportunities for 
superior product economy and service! SuVeneer Clad 
offers the surface advantages of solid copper (or monel or 
nickel), bonded inseparably to low carbon steel, giving a 
free hand to fabrication by any usual method. We have 
a useful bulletin on the physical properties of 
SuVeneer Clad Metals—write for it. And we'll gladly 
consult with you on your planning. 







= Profits nto 


Keeping adhesives at proper sealing temperature is vital in many types of 
cellophane-packaging machinery. That's why — early in his planning — a 
prominent manufacturer of this type of equipment turned to Fenwal Thermo- 
technics for positive heat control. Cartridge type THERMOSWITCH* Controls 
were the trouble-free, economical answer. Consistently successful in solving 
all types of temperature control and detection problems, Thermotechnics 
may prove invaluable in ironing out your own design-difficulties. Let Fenwal 
aid in your planning. 




























You Can Choose From 
Eleven THERMOSWITCH* Types 


Uniform sensitivity, low thermal lag and high resistance to vibration character- 
ize each of the eleven different THERMOSWITCH* Control types. Add 
rugged, tamper-proof construction and you have the secret of positive, close 
temperature control from —100F to 600F. THERMOSWITCH* Controls 
may be inserted in closed gas or liquid systems; applied to incubators, ovens, 
ducts, warming and cooling cabinets, etc.; submerged in liquids or gasses. 
Your own application may be one of these — or among the new ones con- 
: stantly being discovered. 


——— ENCLOSED 
Fast Reaction Time BI-METALLIC 


Showing the almost instantaneous response 
of the Fenwal THERMOSWITCH* Control, 
compared with two other thermostats. 


Reaction time is the measured interval 
required for switch to change 10 F when 
suddenly subjected to temperatures 20 
degrees higher than the ambient tempera- 
tures. 


FENWAL 
~ THERMOSWITCH 








THERMOSWITCH* 


Temperature Controls... Over-Heat and Fire Detectors 


*Reg. U.S. Pot. Of. SENSITIVE... but only to heat 


Seymour 

MANY STANDARD SIZE 

Prompt deliveries of 1/8” to 2” diameter 4 io 

rod are now being made in both ouvt- rR 

standing Seymour Phosphor Bronze mix- 

tures listed below. at 
To offer you this improved service, WE Pe 
have built up o complete range of finished Pn 

and ready-to-finish bar sizes. This enables ea 

us to supply your immediate, emergency 
requirements from stock, OF make ship- . 

ment of larger, mill run quantities within 

two or three weeks. 


SPECIAL FREE TURNING PHOSPHOR BRONZE 
88% COPPER 4% TIN A% LEAD 4% ZINC 
Tensile strength PSI “a 

Elongation % in 2” 

Elec, Cond. % 1.A.C.S. at 20°C 
Machinability 


(Free cutting Brass equals 100) 100% 


For all types of screw machine products. 
Also gears. bearings, Pinions, etc. Used 
where a combination of excellent machin- 
ability, toughness and corrosion resistance 
is a “must.” 


GRADE B PHOSPHOR BRONZE 
94% COPPER 5% TIN 1% LEAD 
Tensile strength PSI 60,000 
Elongation % in 2" 20 
Elec. Cond. % \.A.C.S. at 20°C 16 
Machinability (Free cutting Brass equals 100) 50% 
For products demanding qualities of non-leaded Phosphor Bronze yet which must be 
cut, threaded or milled. Used on high speed automatic cutters. 


THE SEYMO 
UR MANUFACTURING COMPANY, SEYMOUR 
; , CONN. 
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Spongex is flying with them both! 


From toy airplane tires to dozens of places in the 
biggest airliner, Spongex sponge rubber is making 
life smoother, easier and quieter for everyone. 


In homes and offices — factories and public 
buildings — in land, sea or air travel — wherever 


you go, whatever you do today, your path is made 
pleasanter by Spongex as an integral part of more 
and more widely varied products. 


Spongex is used for airplane window seals, trans- 
portation seat cushions and backs, motor suspension 
pads, ejectors for die cutting, anti-rattlers and anti- 
squeak pads, all kinds of seals and gaskets, weather- 
stripping — an almost infinite number of things, and 
increasing every day. 


SPONGEX ° CELL-TITE ° 








SPONGE RUBBER PRODUCTS CO. 


TEXFOAM ° 


Made by a company which has specialized for 25 
years in the production of cellular rubber products, 
Spongex is an amazingly versatile material that is 
being used by leading manufacturers to solve prob- 
lems of cushioning, insulating, sealing, dust- 
proofing, gasketing, shock absorption, and for sound 
and vibration elimination. 


Give this unique material serious consideration 
when planning improvement of your present products 
or developing new ones for the future. Samples 
of Spongex are available on request for experimental 
purposes. Write Sponge Rubber Products Co., 104 
Derby Place, Shelton, Conn. Sales offices in prin- 


cipal industrial centers. 






Trade Marks Reg. U.S. Pat. Off. 


TEXLITE ° TEXLOCK 
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New! Industry’s Most Compact 
Motor for Reduced Speeds! 











Motorgears are built in standard 
ratios, up to and including 
10 H. P. 


Here is the slow speed unit so many have been 
asking for ever since the advent of the Axial Air Gap Motor. 
In over-all size the Motorgear is smaller than the average comparable motor alone: 

it is symmetrical in design—no separate right or left-hand assemblies. Its double reduction through 

helical gears means highest efficiency. Gear housing—including the feet— is a one-piece rugged casting. 
Above all, the Motorgear allows more and more designers and plant operators in every industry to take full 
advantage of the simplicity, compactness and quality built into the Axial Air Gap Motor. For 


illite aciiaeaiiatiiliiitica full details and descriptive literature, write Fairbanks, Morse & Co., Chicago 5, IIl. 


FAI Re AN RS e MoRSE DIESEL LOCOMOTIVES © DIESEL ENGINES 


STOKERS ¢ SCALES « MOTORS « GENERATORS 
PUMPS « FARM EQUIPMENT « MAGNETOS 


rth beri 
A name wo remempering RAILROAD MOTOR CARS and STANDPIPES 
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SMOOTH? HERE’S PROOF! Coin balanced on edge on 
a Life-Line motor remains undisturbed as motor is 
started, runs and stops—dramatic evidence of Life- 
Line’s freedom from vibration and resulting noise! 










NEW METHODS BRING “SPECIAL-MOTOR” SMOOTHNESS 
TO STANDARD MOTORS 


Motors have been made in much the same way for 
many years, until Westinghouse—with many years of 
leadership in a-c motor developments—departed from 
“tradition” in electric motor concepts, and built 
the Life-Line. 

Motor-making traditions have been broken by the 
basketful. Users were surveyed to find what they 
wanted in standard motors that they were not getting. 
Life-Line motors were designed and built from scratch 
—by new methods and new tools in a totally new 
plant—to include these features. 

Quieter operation was one feature motor users asked 
for. It’s important in many places—fans, blowers, air 
conditioning. Life-Line motors provide it. Life-Line 
ventilating design limits “windage” noise. New man- 
ufacturing techniques that insure absolute alignment 


cr 


(@> Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


and accuracy of fit, reduced vibration. The result is a 
standard motor with the quietness and freedom from 
vibration evidenced in the dramatic demonstration 
shown opposite. Modern tests check every motor for 
accuracy in manufacture. 

You will want full details on other Life-Line 
features—its solid steel construction—freedom from 
lubrication for 5 years or longer—new compactness 
and light weight. Life-Line motors, now built in 
sizes from 1-15 hp, are available in standard and 
near-standard types from stock. Other sizes and 
types—up to 200 hp—will soon be changed over 
to modern Life-Line design. Check your nearest 
Westinghouse office for deliveries—or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21457 


MEASURED—WITH AIR New extreme accuracy for checking 
diameters of shafts and bearing bores is made possible by this 
precision gauge. Size is checked by any variations in air stream 
escaping between the part being checked and the master gauge. 


. 


a 
EVERY UNIT BALANCED. Every Life-Line rotor — not random sam- 
ples—is balanced on a Dynetric balancing machine* to insure 


maximum possible freedom from vibration of every unit. 
*Reg. U. S. Pat. Off. 


iw wh | 


MOTOR “ASTHMA” CHECK. Sounds that shouldn’t be there don’ 
get by this “noise detective”. Audiometer tells noise wave length 
sound level meter (left) checks decibel rating; sound analyzes 
(right) tells the relative amount of different frequencies resulting 





Only an oyster can tLe 


When an oyster yawns too wide and gets some grit 
in the works, it goes into the jewelry business... 
making pearls. But grit inside a ball bearing puts it 
out of business. And the conditions of an oyster’s 
life are nothing to what a ball bearing has to put up 
Grease Shield with in construction machinery, airplanes and in 
textile mills and chemical plants. So devising 
“shells” for ball bearings to crawl into was a natural 
for Fafnir pioneering... beginning more than 


twenty years ago. 


Survival of the “fittest” 


—— In order for these seals and shields to keep lubricant 
inside the ball bearing and lock dirt outside they 
must be fitted to thousandths of an inch ... yet the 
bearing must be left free-moving, unencumbered. 
And in the latest Fafnir development, the Plya-Seal, 
a even this infinitesimal clearance has been abolished. 
It’s a “wiping contact” yet the bearing’s free as air. 
One of these bearings carries this evolution an inter- 
esting step further: it includes a grease chamber 
which provides lubrication for years and years of 
maintenance-free service. Today Fafnir-designed 
ball bearings can take almost any condition that 
industry throws at them . . . brine, steam pressure, 
desert heat and polar cold, dripping moisture and 

clouds of acid and alkali. 


Need some ingenuity and interest? 
Could be, there’s no place in your machine for these 
Fafnir protected ball bearings. But there’s certainly 
a place in your product planning for the kind of 
ingenuity and interest that produced all these varia- 
tions on a basic theme to meet specific problems in 
various industries. That’s the point... Fafnir’s 
experience is not limited to just one or two indus- 
tries but is industry-wide. The Fafnir Bearing 
Company, New Britain, Conn. 


wove comrcere cine on caeces MS USES 


BALL BEARINGS 
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— if you stop when the order is signed . . . 


when do 


(OU 


stop selling? 


— if you stop when delivery is made.... 






— if you stop when payment is received. . 






YOU’VE STOPPED TOO SOON 






A good product giving satisfactory service 
never stops selling for you when it carries 






your name. 






It isn't enough to make a good product. 







You've got to be sure that it is used cor- | 
rectly and maintained in proper condition. | 










Manufacturers who take the long view are 
now making certain of their reputation and 






the good will of their customers, not only 






with attractive identification plates but with 






metal instruction plates that graphically 






illustrate the proper use and maintenance 

of their products. Your Firm Name 
ELIT 

Let us show you how you can make your Address 








instructions a permanent part of your prod- 






uct. Permanent metal instruction plates cut 






down on servicing, assure your products’ 













proper use. Don't let the user's ignorance 







American Name and Instruction Plates help 
sell your product and keep it sold. We also 
make dials, panels, scales, and other etched 
or lithographed metal parts. 


of the operation, maintenance, or function 








of your product create the impression of 
poor quality. Write for this booklet today. 












12 pages of informa- AMERICAN NAME PLATE & MFG. CO. 
tion on name plates. 4256 West Arthington, Chicago 24, Illinois 


Gentlemen: 
Please send us this booklet. 
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Ever hear about ’Sephus Simpkins and the 
BRASS CANNONP 


ia the village elders gave Sephus 
a small but regular piece of change 

for keeping a high polish on the old 
Brass cannon in front of the Grange 
Hall. Then ’Sephus got to brooding. 
He struck for more money ... or, by 
crikey, he’d buy another cannon and 
go into the polishing business for himself. 
You can wind up just about that 
hopeless and confused, if you try to 
get anywhere doing business in many 
precincts of self-inflated industry to- 


day. Which prompts this blunt but not 


58 


brazen suggestion: If it’s Brass you 
need ...with some common sense 
and fast service to go along with it, 
without red tape and fuddy formality 


... then we’re the folks for you. 


Nearly a hundred years of produc- 
ing Brass sheet, rod, wire, and ex- 
truded shapes to inflexible specifica- 
tions have given us all the Brass 
know-how you could possibly need 
to see you through any new-product 
problem quickly, easily economically 


... and, in the long run, profitably. 


You will find, like scores of other 
fabricators, that zt pays to bring your 


Brass business to Bristol. Write. 


THE 


BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 


15 Park Row, New York City 
418 Frick Building, Pittsburgh, Pennsylvania 
1607 South Broadway, Dayton, Ohio 
616 Temple Building, Rochester, New York 
827 Hospital Trust Bldg., Providence, Rhode Island 
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Type VEV—GH—Single Reduction Combination Upright Varidrive—Syncrogear 


U.S. VARIDRIVE MOTOR. 
HAS ALL OF THESE FEATURES 


MICROSPEED CONTROL. Accurate, non-fluctuating 
speeds over a wide range are instantly available. 
Greater production can be obtained by adjusting 
to changing needs without stopping machine. 


QUIET, SHOCKLESS POWER. The one-piece, flexible 
Varibelt transmits power smoothly and absorbs 
load shocks and vibration. The Autotaut belt ten- 
sioner insures proper belt contact, eliminating slip- 
page regardless of load. Permanent alignment of 
parts is insured by normalized castings. 


SIMPLE, ECONOMICAL OPERATION. No electrical 
contacts or brushes to be replaced. Fewest moving 
parts and rugged design give dependable service 
with low maintenance. Enclosed, drip-proof hous- 
ing protects against falling objects. 


IT ISN’T A U.S. 


MOTOR 


UNIVERSAL APPLICATION. Many sizes and assem- 
blies are available to meet any installation need. 
Horizontal or upright models with speeds from 1 
to 10,000 rpm are available from 4 to 50 hp. 
Speed ratings range up to 7 to 1. 


COMPACT, SINGLE POWER UNIT. High speed 
motor and drive reduce space and increase efh- 
ciency. Built-in reduction gearing (where neces- 
sary) eliminates additional apparatus and simpli- 
fies installation. Permits direct connection. 


LONG LIFE. Wear is limited to the easily replace- 
able Varibelt. All operating parts are amply lubri- 
cated and designed to reduce wear to a minimum. 
Liberal use of ball bearings reduces friction. The 
Varidrive often outlasts the machine it drives. 


IT ISN‘T A VARIDRIVE 


See next page 
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SINGLE PIVOTED 
STRUT BETWEEN 
CONTROL NUT 
AND THE RIGID 
DOUBLE ROW 
: Ki BEARING HOUSING 


SLOW SPEED 


i PROVED PERFORMANCE 


|} Dependable operation is assured when you install 
I a U.S. Varidrive. Its design has been perfected and 
| proved over a period of more than 15 years. Dur- 
ing this time U.S. engineers have gained actual 
field experience with a multitude of industrial ap- 
plications of variable speed power. The present day 
Varidrive motor is the result of practical improve- 
ment of a sound fundamental principle. 






The QUALITY LINE of Power 


VARIDRIVE MOTORS ° 
SYNCROGEAR MOTORS... . 
VERTICLOSED MOTORS . 
UNICLOSED MOTORS. 
UNIMOUNT MOTORS . 
TOTALLY-ENCLOSED MOTORS 
AUTOSTART Buffers 


ATLANTIC PLANT: MILFORD, CQNN. - : ! 
District Offices: Boston 16, New York 6, Philadelphia 2, 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 


CUMBERSOME COMPLEXITY - Changed to... 


ELECTRIC MOTOR plus SPEED CHANGER or CONE PULLEYS or CONTROLLER 









for infinite speeds 

for multiplied power 

for deep well pumping 
Horizontal and Vertical 

. Horizontal and Vertical 
for hazardous services 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLANT: LOS ANGELES 54, CALIF, 






- SIMPLICITY 


plus GEAR BOX = 


NEW, IMPROVED TYPES 
—WITH MICRO-SPEED CONTROL 


The improved U.S. Varidrive motor is quickly 
and easily adjusted to give any required speed 
over a wide range while operating. No stopping, 
or declutching of load, is necessary. Simply turn 
the control handle until the desired speed is ob- 
tained. An zvfinite number of speeds are available. 
For example, a quarter-turn of the control handle 
will result in a one per cent change of speed for a 
typical condition. Even closer adjustment is read- 
ily made. Speed can be increased as much as 700 
per cent within a few moments. Once set, any given 
speed is maintained, regardless of load fluctuations. 
U.S. engineers have applied the years-tested prin- 
ciples of Varidrive to a completely redesigned 
series, now ready for delivery. These advanced 
designs are the greatest contribution to motor flexi- 
bility in the last three decades of motor progress. 
The restyled control handle is more conveniently 
located, with choice of positions. The sliding 3 spline 
drive with Autotaut belt tensioner appreciably in- 
creases life of mechanical parts and belt. Synthetic 
cords in the specially designed belt give longer 
wearing qualities and add resistance to heat and 
oil. Belt changing is made easy. Greater visibility 
is given to the speed indicator. 


A TIP TO THE VERY WISE—BUY VARIDRIVES 


Write for descriptive Varidrive Bulletin 
x*x 
Uh 
ios 
U.S. MOTORS 





C-4351-24 Non- 
eA tell rie P a” : oa cients 
1st 


UNIT HEATERS 


C-2851-2 Non- C-3570-1 Adjustable 
Ter iel lt 


RADIO EQUIPMENT 


CONTROLS 


Provide Accurate Temperature Control 
In All Types of Equipment 


Klixon Thermo-Snap Controls — used in such equipment 
as space heaters, sterilizers, electrical appliances, radio 
equipment, unit heaters, etc. — assure accurate temperature 
control. . a4 DAIRY 
Built-in as an inherent part of a product, they provide posi- WATER HEATERS 
tive control and at the same time usually at a cost lower than 
general purpose controls. Actuated by the scientifically 
calibrated Spencer Disc, they have nothing that wears or 
burns out. This simple disc ‘“‘opens” the circuit with a quick, 
clean break ... ‘“‘closes”’ the circuit to a solid make. They 
are unaffected by shock, motion or vibration. 
Klixon controls are widely used as fan switches and high 
limit controls, fuel delay switches, ignition cutoffs, purge 
switches, temperature controls, and tube and rectifier cool- 
ing control. Bulletin PR116 gives complete information. 
Write for a copy. 


TRUCK, BUS, 
AIRCRAFT HEATERS 


SPENCER THERMOSTAT COMPANY, 110 Forest Street, Attleboro, Massachusetts 
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Meet MALLORY Midgetrol 


The First All New Variable Resistor in Years 


















LOW NOISE LEVEL—both mechanically and electrically—stays 
quiet, too, even after tens of thousands of cycles. 







@ HIGHER STANDARDIZATION—faster delivery schedules—thanks 


to new design. 






@ NEW TERMINALS—you can bend or twist terminals without break- 
ing them. 







NEW TERMINAL LOCATION—farther away from mounting sur- 
face—eliminates need for extra insulation. 












ADAPTABLE TO TELEVISION—voltage characteristics make it 
adaptable for television receivers as well as radio sets and all 
applications requiring variable resistors. 


SAVES SPACE—can be specified where a larger control ordinarily 
would be needed. 






LIGHT—ideal for portable radio applications. 






FLAT SHAFT—for standardization and uniformity in production— 
adaptable to any type knob now used. 






NEW SWITCH—specially designed to give long, trouble-free life. 









This quiet, smooth working control is the first really new 
q g y 


design in years—and behind it are years and years of 
Mallory experience and diversified manufacturing facilities 
in metallurgy and electronics. You can specify the Midgetrol 
with complete confidence. Write today for Technical Infor- 


mation Bulletin and Specification Sheet. 















P.R.MALLORY & CO. Inc. CAPACITORS ..CONTROLS...VIBRATORS... 
SWITCHES ..... RESISTORS . .... RECTIFIERS... 

VIBRAPACK* POWER SUPPLIES... FILTERS 

*Reg. U.S. Pat. Off. 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Typical applications 


Ten technical discussions 


Stock materials for spe- 
cialized jobs 


Cork specialties 


Chart of gasket recom- 
ui 


Valuable gasket information 


When you’re thinking about gaskets, you’ll find it a good 
idea to refer to the new, enlarged, 24-page edition of ““Arm- 
strong’s Gasket and Sealing Materials.” This booklet con- 
tains all the technical data that made the first edition so 
popular with design engineers and purchasing agents. In- 
cludes latest government specifications, as well as up-to- 
date information on synthetic rubber, cork-and-synthetic 
rubber, cork compositions, and fiber sheet sealing materials. 
Alsu suggests methods of putting Armstrong’s stock mate- 
rials to specialized uses in such fields as the radio, 

electrical, automotive, petroleum, and transpor- 


tation industries. Fill in coupon and mail it now. Sy : Armstrong Cork Co. Gaskets and Packings Dept. 
: 9510 Arch Street, Lancaster, Pennsylvania 


Please send me at once a copy of the new 24-page 
booklet, ‘‘Armstrong's Gasket and Sealing Materials."’ 


ARMSTRONG’S NAME 


COMPANY 
GASKETS © PACKINGS @ SEALS ADDRESS __ 


__ , pee 
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J. C. Johnson, President 
S. T. Johnson Co. 
Oakland, California 


More for your money with STANDARD 
































GENERAL ELECTRIC is now producing definite-pur pose 
motors, such as oil-burner motors, jet-pump motors, 
hermetics and the others shown below, as well as 11 
types of general-purpose motors. These are being made 
in standard designs. Ratings, performance standards, 
dimensions, and special features (such as type of en- 
closure, bearings, etc.) follow the standards worked 
out by the National Electrical Manufacturers Associa- 
tion in conjunction with your industry associations. 
Thus, you get all the advantages of standardization and 
—over 1600 G-E standard motors to choose from. 


A Recent Bulletin You'll Want. A brief, but concise 
G-E bulletin tells what the standards are and how they 


Unit-Bearing Fan Washing Machine Oil Burner 













“Standardization of motors and parts is most important to 
our company,” says Mr. J. C. Johnson, President of the 
S. T. Johnson Co., of California. ‘Our burners can be made 
in several sizes and types without changing the motor size 
or application, even when making improvements and new 
models. Standardization,” continues Mr. Johnson, “means 
lower production and inventory costs for oil burner manv- 
facturer and distributor or dealer. The user also saves again 
and again when service or renewals may be required.” 


3 Fractional-Horsepower MOTORS 


are applied. Ask your local G-E office for Bulletin GES- 
3565 or write Apparatus Dept., General Electric Company, 
Schenectady 5, N.Y. 


Lower Prices are Proof. Increased production costs 
made it necessary for General Electric to adjust its prices 
upwards in June of this year. However, prices on frac- 
tional horsepower motors are still 5% lower than they 
were in December, 1947 due to two successive price re- 


ductions this year both of which were direct results of 
the standardization program. With fewer motor types to 
build, G.E. has been able to concentrate on those motors 
most widely demanded. The resulting savings are passed 
along to you and your customers in the form of worth- 
while price reductions. 








Machine Tool Gas Pump Hermetic Refrigeration 
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Oil Burner MOTORS 


construction ; they have no brushes or commutators. They give 


This compact, clean-lined oil-burner motor is a splendid ex- 
ample of small-motor standardization. A standard fractional- 
horsepower motor designed specifically for use on domestic oil 
burning equipment, it gives the burner manufacturer al/ the 
special features he needs. 

Compactness plus the two-lug flange mounting (NEMA 
standard) with concealed through bolts help give the heating 
plant a trim, modern appearance. 


Positive protection from harmful overloads is assured by a 
built-in, manual reset Thermo-Tector. 


Quiet operation and long service life are obtained by the 
use of split-phase design. Split-phase motors are simple in 


Belted Fan Coal Stoker Jet Pump 
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Shaft-Mounted Fan 


many years of service with a minimum of maintenance. They 
are very quiet in operation. 

Rigidity combined with light weight results from the use of 
welded, rolled-steel stator-frame construction. 

General Electric oil burner motors are available in ratings of 
1/12, 1/8, and 1/6 hp for operation on 115 or 230 volts, 60- 
cycle a-c. Full load speed is 1725 rpm. They are also available 
in ratings of 1/8 and 1/6 hp on 115 or 230 volts, 50-cycle a-c. 
Full load speed of these motors is 1425 rpm. All G-E oil- 
burner motors meet the requirements of the Underwriters’ 
Laboratories, Inc. for this service. For further information call 
your nearest G-E field office. 


Sump Pump General Purpose 
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- holes on shoulder, just 


CHASE 


View showing intricate 
small diameter holes— 
drilled at angles—to con- 
verge at small end of cut- 
ting torch tip. The set of 


below threading, also 
converges with first set 
that begins at butt end. 


but it was with CHASE TELLURIUM COPPER ROD 


GET ALL THREE 


1. Machinability — ciose to 


that of free-cutting brass! 
Eliminates bottleneck of producing 
parts from tough machining copper. 


Forgeability — Hot- forges 


readily —has no adverse ef- 
fect upon the hot working proper- 
ties of copper. 


Conductivity — Electrical: 

averages 90% of pure cop- 
per! Far surpasses any of the free- 
cutting brasses! Excellent thermal 
conductivity. 












WATERBURY 91, CONNECTICUT 













Small end shows first set of 
small holes—plus another 
larger hole through center 
of piece. Entire job econom- 
ically and easily accom- 
plished with Chase Tellur- 
ium Copper. 























You can probably make your product better, faster, 
easier with Chase Tellurium Copper.* 


Here’s a Chase-developed and patented alloy that’s 
been quietly setting records of its own throughout 
industry—because it’s so easy to machine (close to 
free-cutting brass) .. . hot-forges readily ... has high 
thermal conductivity and has an electrical con- 
ductivity averaging 90% of pure 
copper! 





CHa Se 


Get the complete story of Chase 


=== 


>= 


Tellurium Copper—its properties, ad- 
vantages, recommendations for buying. 
Send for free descriptive booklet 
shown here. 


*U. S. Pat. No. 2,027,807 


The Waltons Headguarlers for 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 









THIS 1S THE CHASE NETWORK... handiest way to buy brass 


ALBANY? ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicotes Sales Office Only) 
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MAGNETIC CIRCUIT BREAKERS 
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Operating where audio frequencies 
crowd the thoroughfares, variable at- 
tenuators assure precision volume con- 
trol in speech input equipment for 
radio consoles, sound motion pictures, 


public address systems, and television. 


With a “traffic cop” of this type in 
each microphone circuit of a multi- 
microphone set-up, input volume of 
one unit can be gradually faded out 
while that of another is increased; 
close-up and background program ef- 
fects can be reproduced with whatever 
degree of contrast is desired; and the 
resultant mixing of all microphone in- 
puts can be precisely and smoothly 
handled, through a master gain control, 
to meet all variations in program tonal 


intensity. 


Since impedance of a circuit is kept 


constant while volume is changed, uni- 


RADIO “TRAFFIC COP” 
with a good heart 


form performance is obtained without 


sacrifice of quality. 


To assure topnotch results, the maker 
—Daven Company of Newark, N. J.— 
specifies that al/ its resistors, “stand- 
ards in the industry”, be wound with 
wire drawn from Driver-Harris electri- 
cal heat and corrosion-resisting alloys: 
Nichrome*V, Nichrome*, Advance‘, 
D-H Manganin and the newly devel- 
oped 331 Alloy which has very high 
specific resistance and a very low tem- 
perature coefficient of resistance. 


If you require electrical resistance 
wire of outstanding uniformity, high 
stability, and long life, be guided by 
the example of Daven, whose products 
are used the world over, and have 
Driver-Harris supply your needs. For 
D-H alloys are the very heart of good 
electrical equipment of all kinds. Send 
us your specifications. 


Nichrome is Manufactured only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg. U.S. Pat. Off. 


Notably compact, Daven Rotary-type Variable Attenuators are made in sizes from 134” to 234” outside 
diameter. Standard units, giving up to 45 steps of attenuation, are available with built-in cueing control, 
enabling recordings, transcriptions, remote or network programs to be cued without necessity for 
auxiliary switching mechanism. Accuracy of resistance: from 0.1% up. 
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A CASE HISTORY SHOWING THAT 
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ai your product requires machined copper parts, it will pay 
you to investigate savings in machining costs made possible 
by Revere Free-Cutting Copper Rod. We would suggest that you 
make trial runs of this metal to prove what it will do under 
your own shop conditions. That was the procedure followed 
by The Trumbull Electric Mfg. Co., Plainville, Conn., with 
these results: 

Part #18107 and 18108, contacts for the Type D switch illus- 
trated, were designed around this alloy. Trumbull states: “On 
both these parts we found we could make them in one operation 
instead of two. That is, due to the smooth free cutting of the 
metal, it was unnecessary to perform a facing operation. . . 
Our screw machine foreman advises that, in his opinion, both 
these parts could be made four times as fast as out of ordinary 
electrolytic copper rod.” 

#3731, 60 amp. post stud.—5,760 pieces run in 19.6 hours 
With no machine down-time; 10,425 pieces of ordinary copper 
tod run in 66.6 hours with 11.8 hours machine down-time. In 
addition to the extra time required, three sets of dies were used 
for the regular rod. “The savings of the free-cutting material 
Over ordinary copper were figured at $1.81 per thousand, in- 
cluding in these costs both material and direct labor.” 

#16552, space washer. “Savings per thousand over electro- 
lytic copper were 77¢. This figure included the material differ- 
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ence and direct labor. In addition, there was an 18% saving 
in machine down-time.” 

#K-60-1A, 70-200 amp. stud. “The use of Free-Cutting 
Copper Rod on this part very definitely increased production 
and practically voided machine down-time.” 

In a letter to Revere, Trumbull added: “In general, at least 
for most of the parts we have used, we find that there is at 
least a 25% saving in machine time of free-cutting over regular 
copper. In addition, the workers are enthusiastic about this 
material, particularly when running studs, because of the fact 
that it is no longer necessary for them to keep a constant close 
watch on the machine to see that the turnings do not become 
tangled up with the moving parts of the machine.” 

The Trumbull experience is being duplicated in other ma- 
chine shops. If you have not tried this Revere Metal, we suggest 
you get in touch with your nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ili,; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y. — Sales Offices in Principal Cities, Distributors Everywhere. 
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ih 
combination 
for Low-Cost 


eerie titel 
N ——— U. S. Pat. 2,181,076 


P 


For superior performance in industrial high speed 
motors, Diesel Electric Generators and Traction Motors, you'll 
welcome this great carbon brush combination — 
Speer-patented Multiflex design, plus Speer-developed 
carbon brush Grade 4029. Brought together in this 
efficient brush unit are all the economical operating 
features these two Speer advancements have demonstrated 
individually for years under actual service conditions. 


4029 FOR BETTER COMMUTATION 


Rides bounce-free on the commutator ¢ Re- 
sists chipping and breaking in rough usage 
¢ Acts on commutator as smooth polishing 
agent ¢ Runs cooler and almost sparkless 
under high sustained currents and overloads 


MULTIFLEX FOR GREATER EFFICIENCY 


Improves contact ¢ Provides more uniform 
brush wear ¢ Distributes spring pressure 
equally * Gives double brush efficiency with 
single-brush simplicity * Available for any 
type of commutating machine without —_ 
adapters or any change in machine design 


@ 459 


Socer 


CARBON COMPANY 
CHICAGO: CLEVELAND> DETROIT*>MILWAUKEE-NEW YORK: PITTSBURGH BRRRUVN See SSEr 


Equip your machines for better commutation with Speer 
Multiflex 4029 — brush economy and reduce maintenance 
problems — cut costs. 


brushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
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a) ARLACS for 


Smooth VOLTAGE CONTROL 


@ THE VARIAC* — the original continuously-adjustable auto- 
transformer — is the ideal device for controlling any a-c oper- 
ated equipment. VARIACS not only supply perfectly stepless 
control of voltage from zero, but also supply output voltages 
17% above line voltage. VARIACS are correctly designed for 
many years of trouble-free operation. Data below are for 
single-phase operation. Polyphase assemblies are available. 


SINGLE-PHASE DATA 
OUTPUT 


LINE [RATED OUTPUT 
VOLTAGE | AMPS. Amps. |vottace| KYA, CASE TYPE PRICE 
Pious Por [us] cas | ro] wm | so [sr2s0 
(1) V-5 18.50 
(2) V-5M 20.50 
7 pu fs [re] sii | wel gfe | ee 
V-5H 21.00 
V-5HMT 27.50 


Fons | oro fas | ous | azas! a i sm 
1.725] (2) V-10M 35.50 
(3) V-10MT | 40.00 
TYPE V-10 V-10H 34.00 
0-230 V-10HM | 36.50 

0-270 V-10HMT | 41.06 


*The trade name VARIAC is registered at the U. S. Patent Office. 
VARIACS are patented under U. S. Patent No. 2,009,013 and are 
manufactured and sold only by General Radio Company or its authorized 
agents. 


ee s ie ah netfee 
he Nee | 8 | 10 | sar [23 | cm | v-zomm | 55:00 | 


(1) Unmounted model. 

(2) Protective case around windings. 

(3) Protective case, terminal cover, line switch, convenience outlet and 
6-foot line cord. 

(4) Protective case, terminal cover and BX outlet. 

(5) Two gang assembly — requires type 50-P1 Choke— $10.00 


40 140.00 
80 310.00 
0-230 7 (4) 50-B 140.00 
0-270 14 (5) 50-BG2(5) | 310.00 


NERAL RADIO COMPANY 


Cambridge 39, Massachusetts 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 





Special Porcelain 


On any question of design, engineering 
me TiC he Ci Me ham COMES GTC 
ee ee eC ae amie: 
ETM larir le me) 4 eC Yo) a 
Cee MMC lamet eth oe 


OMPANY 
TRENTON, N. J. 
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DRAWING PENCIL MADE 
IN 17 DEGREES 

IN PERFORMANCE 

IN QUALITY 


KOH-I-NOOR Drawing Pencils are precision instruments of the finest quality, 
professionally designed and manufactured by the most modern type of ma- 
chinery. Expert supervision of every step, meets the exacting requirements 

of all architects, draftsmen, engineers and artists. 

Specifications . . . 17 Degrees “ Uniform Accurate Grading “Long 

Wearing “ Unsurpassed Breaking Strength W Smooth Clear, 

Sharp Lines “ Black “ Opaque (Perfect Reproduction) “ Long Seo- 

soned Cedar Strong Wood-Lead Adherence Lustrous Finish 


The 


SUPER-DE-LUXE 
iH O-l 
yor 150 | 
yor DRAWING PENCIL | 


~ ie 
KOH-I-NOOR POLYCOLOR PENCILS On / wctcccnes ae 


WITH IMPORTED LEADS Imported Leads—17 Degrees 
wae Printed Cellophane Wrap i 
In 65 covors 


Packed in Metal Boxes | 
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OW AVAILABLE- 


iI 4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 










We specialize in the manufacture of this popular size, shaded 
| pole motor. You will be interested in our price and delivery 
. | schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
| THE LOYD SCRUGGS COMPANY 


1022-32 No. Sixth St. .- -. «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


my of erg Gg COMPANY 










MANUFACTURERS ons eo eee INSTRUMENTS 
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The Coordinated Design and Styling of Westinghouse 
instruments contribute greatly to the space-saving 


arrangement and excellent appearance of this installation. 

For such complex and exacting instrument applica- 
tions, reliability is a “‘must’. Every part of Westinghouse 
instruments is completely designed and manufactured by 
Westinghouse to insure proper relation with all other 


- parts. This undivided responsibility and attention to all 

LRU aS y tle dk alk details assures you of unfailing performance. 
‘ What are YOUR electrical measuring problems? 
levelo ment 1H iT Would they include—reliable performance . . . styling 
... Size... readability ... or different types of service 


... portable ... switchboard ... panel . . . recording? 










The vast lines of Westinghouse electrical measuring 

WO att employs instruments provide you with the answers to all of these 
eee. problems. Every Westinghouse instrument is backed up 

by more than 60 years of skill, “know-how”, and ex- 


MG WI N t - 1 | S F perience in every field of industry. 


Westinghouse Instruments Also Provide You With 


e Dials that stay white under @ Springs that remain con- 


N wi lJ i) F ae all conditions. stant for life. 
@ Magnets that stay perma- @ Quick delivery of more 


nent. different ratings and types. 


e Pivots withhighshockcapac- @ Complete Nationwide 
ity and low friction. Service. 


J-40363 


Westinghouse instrument specialists are 4vailable in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write WestinghouSe Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvanga. 

Send for booklet B-2209-A, Communication Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3363. 
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Shipshaw No. 2 of the Aluminum Company of Canada on 
the Saguenay River in Quebec, Canada, is the largest hydro- 
electric development in the world contained in a single 


powerhouse. Twelve giant hydro units, with a total generat- 
ing capacity of 1,200,000 horsepower, are controlled from 
the complex board, shown above. 
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ESIGN engineers who build up product value and product 
acceptance on significant details get sympathetic cooperation at 


Madison-Kipp. 


In the product illustrated, the designer wanted wrinkles in 
his farmer’s pants, shirt, and shoes, and note how realistically 
they are reproduced in our aluminum die castings. 

When you have die casting requirements, please send your 
inquiries to our home office in Madison. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON IO, WIS., U.S.A. 


ANCIENS ATELIERS GASQUY. 31 Rue du Marias. Brus- 
sels. Belgium, sole agents for-Belgium, Holland, France. 
and Switzerland. 


WM. COULTHARD & CO. Ltd., Carlisle. England. sole 
agents for England, most European countries, India, Aus- 
tralia. and New Zealand 
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© Experienced ca \UBRICATION Exgcnceriug 
ere MLL 

or mel 2 aN 


ELECTRICAL MANUFACTURING, October 1948 


































VARIABLE 
SPEED... 


AT ITS 
BEST! 


IMPROVED 


STERLING SPEED-TROL 


| 
...PERFECT “SPEED CON- 
TROL” IN ONE COMPACT 
POWER UNIT | 
| 


Fingertip speed control provides 
flexible, positive power at the 
correct speed — faster or slower. 
Thousands of satisfied users are 
getting maximum production 


efficiency under variable condi- Improved Sterling Speed-Trol is the 


| 
i 
j 
Improved Sterling Speed-Trol occupies simplest speed control power unit you | 


i i in -Trols. 
tions with Sterli 9g Speed ols one-half the space formerly required. can buy — accepted V-Belt principle. 





* 
Use the improved 
Sterling Slo-Speed 
geared motor — 

’ where one best con- 

stant slow speed 

is required. 








The improved Sterling Speed-Trol 
is rugged, sturdy, and of bal- 
anced design for every horse- 
power rating. Motor and speed 
control in one compact, integral 
unit. Generous capacity — liberal 
ball bearings — experienced en- 
gineering insure. long, depend- 
able service. Available in a wide 
range of speed combinations. 


* 


TERLING (i: 


MOT 
GENERAL OFFICES: LOS ANGELES 22 - ” s 


New York 7 « Chicago 6 . Rsteok 5 2, CALIFORNIA 


eattle 4 « Cleveland 15 , Buffalo 3, Pittebunal tiem ¢ Philadelphia 7 
8h « Cincinr 


Improved Sterling 
Speed-Trol fits 
standardized 
motor mountings. 





mE on ne nam RA sen lt 


Where constant normal 
speed is required, use 
the improved re 
KLOSD; KLOSD-TIT 

FAN-COOLED; KLOSD- 
TITE ENCLOSED; KLOSD 
FACE-MOUNTED elec- 
tric power drives. 
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« Boston 9 


Houston « Milw c i 
Sto M aukee 2 Baltimore 2 nati 2 Atlant ; : 
> — re 2 ¢ Memphis . Kansas City > ee St. Louis 8 
‘eans 13 e¢ Minneapolis 15 a 2 


Can ‘ ec c é ’ ario, C 
idian Sterling I ctric, Ltd ° Hamilton Ontario Car ada 


Representa es pa € “ e ? ries 
alit in Pris ies an hi uni 
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For Standard Plastics Parts, see 


309-64-40260 


We manufacture and stock complete lines 
of plastic knobs and handles, only a few of 
which can be shown here. New designs are 
constantly being added. For catalogs, speci- 
fications, prices, or samples, write Kurz- 
Kasch — America’s foremost source of 
standard plastic knobs and handles, 


Kurz-Kasch 


For Over 32 Years 
Planners and Moulders in Plastics 


Kurz-Kasch, Inc. © 1419 South Broadway * Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 * Chicago, Harrison 5473 * Detroit, Randolph 5214 
Los Angeles, Prospect 7503 * Dallas, Lakeside 1022 * St. Louis, Rosedale 3542 * Toronto, Canada, Adelaide 1377 
EXPORT OFFICES: 89 Broad Street, New York City, Bowling Green 9-7751, 


626-791 


6844-64-40250 
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ELECTRICAL SYMBOLS for 
PLANS 


aT Am came AON 


ARNISHED 
jard Maple = TUBING SIZES 
Armature Wedges 1. 
eet | : oa COMPARISON OF 
: ; ees THERMOMETRICAL SCALES 


MACHINE SCREWS 


COMMON INSULATING 
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“ Duplicate ofthis Wall Sheet will be sent on receipt of 20f in stamps te cover pestoge -" end pocking 


ol mel we b. 


Engineers, Designers, Production and Maintenance men... in fact everyone in the 
electrical and electronic industries can use the MITCHELL-RAND WALL CHART OF 
TABLES AND DATA to excellent advantage. Easy to read . . . it contains data and tables 
used most often... write for your copy today ...on your company letterhead. 


MITCHELL-RAND INSULATION CO. Inc. 


51 MURRAY STREET - COrtlandt 7-9264 - NEW YORK 7, N. Y. 
<= A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH:+ INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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ONE OF THESE THREE tea strainers was given a 
continuous 30-minute immersion in boiling water. 
Can you tell which one? Answer on opposite 
page. Strainers molded and distributed by Plastic 
Metal Mfg. Co., Chicago, Ill. 
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NEW KOPPERS POLYSTYRENE P-8, made by 


exclusive Koppers process, provides higher 
heat resistance, better moldability and 
superb clarity ... at no increase in cost. 


OOK at the picture for a minute. One of the 
three tea strainers in this unretouched photo- 
graph has been boiled in water for a half an hour. 
The test was made to determine just how great 
the heat resistance, dimensional stability, and 
color fastness of Koppers Polystyrene P-8 really 
were. Can you pick out the tea strainer that was 
boiled? It's the one on the left. But you can see 
that no material distortion or loss of color re- 
sulted. 

The heat resistance of this exciting new poly- 
styrene is 10 degrees above that of any regular- 
priced polystyrene heretofore available. No 
need, therefore, to use premium-priced materials 
any longer for molding articles destined to be 
exposed to heat. Use Koppers P-8 instead! 

If increased heat resistance were all Koppers 
P-8 had to offer, it would still be news. But con- 
sider these other advantages of this revolutionary 
material: 

It has crystal clarity .. . equal to fine glass. Or 
can be supplied in almost any color of the rain- 
bow, from jet-black to snow-white, from soft 
pastels to brilliant hues. It molds faster and 
better. And order after order, from drum to drum 
and shipment to shipment, you'll find Koppers 
Polystyrene P-8 a uniform product... you'll get 


the same, unvarying qualities, including exact / Position 


color duplication. 


All this, remember, at no increase in cost over 1 


regular polystyrenes. How is it possible? Be- 


a ° rena 
vores! Koppers Plastics 


"POLYSTYRENE 


*CELLULOSE ACETATE 


cause of a new and radically different manufac- 
turing process pioneered by Koppers, which per- 
mits rigid quality control from raw chemicals to 
styrene monomer to finished P-8. 


Message to Molders 


Try Koppers Polystyrene P-8 in your own molds. 
Along with higher heat resistance, it will give 
you more pieces per hour, fewer rejects, less 
scrap, a better product... at considerably lower 
cost. Send in the coupon below for free 25-pound 
trial drum. 


KOPPERS COMPANY, INC. 
Chemical Division, Koppers Bidg., Pgh. 19, Pa. 


FREE TRIAL OFFER 


Pen to commercial molders in the 
/ CoP Pers Ye United States and 
emi ~ 
/ pin — Division? da " ~~ _ conte only. 
le. * De — 
Kop,® Seng ’ Pa: Pt Em, a 
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. VARTEX 


, cable wrapping tapes 


Vartex Synthetic Resin Coated Tapes are 
widely used in the fabrication of electric cables 
because of their high resistance to flame and 
their ability to bond with co-polymer resin jackets. 
Vartex Synthetic Rubber and Neoprene Tapes 
are used for moisture resistance. Reinforced 
Tapes of each type are available where extra 
protection is needed against moisture, acids, 
and alkalis. For high voltage cables there 
is a Vartex conducting tape. 
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EY WOOD FINISHING COMPANY 


CAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 







[THE PEAK OF QUALITY | 


{ Varnished Combric Cloth Varnished Fiberglas 


Other Vartex Pr 3 d “4 ‘t3 3 Varnished Cambric Tapes "Varsiot Combination Slot Insulation 
{ Varnished Duck Synthetic Resin Extruded Tubing 


Varnished Silk Substitutes Cable Wrapping Tapes 
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PITTSBURGH TAXIMETER co. 


reports: 


WIREBOUND OVER-PACKS 


afford greater 
convenience and economy 


Although most industrial users employ Wirebound Boxes or Crates as 
the sole shipping containers the precision-built, glass-faced products of 
the Pittsburgh Taximeter Co. present unusual requirements that demon- 
strate the versatility of Wirebounds. Seldom are taximeters bought one 
atatime... orders range from dozens to hundreds but each meter must 
be packed separately to protect the intricate mechanism. By adopting 
resilient Wirebound over-packs—which combine the strength of steel 
with thinner wood—Pittsburgh simplified their quantity order shipping 
problem by inserting four or six cartoned meters per box, reduced pack- 
ing time to four minutes by one man, provided simpler more economi- 
cal handling and stacking by customers, and even reduced warehouse 
pilferage problems. These vast shipping and receiving room economies, 
and safety factors are also available to you. Use the coupon below to 
learn more about how Wirebounds can solve your shipping problem. 


Wirebound Over-Packs are shipped flat... Individually cartoned taximeters are packed Five twist closures complete packing. The 
eighty percent assembled. One man as- into Wirebounds to provide maximum pro- strength of the Wirebound permits stacking 
sembles box in less than three minutes. tection to sensitive mechanism and glass faces. for shipping and receiving room convenience, 


SIXTY WIREBOUND PLANTS 
THROUGHOUT THE UNITED STATES 


fh ae 


MOSOUNC 


BOXES & CRATES 
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MAIL THIS COUPON 


WIREBOUND BOX MFG. ASS'N. 
Room 1840, Borland Building, Chicago 3 


[-] SEND COMPLETE LITERATURE [_] SEND A SALES ENGINEER 


NAME POSITION 

FIRM NAME 

ADDRESS 

CITY STATE 


PRODUCT 
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Announcing 


RESISTS ABRASION 30 TIMES AS LONG 





a 


IN THE SCRATCH TEST . 
\K\ KK td iS HIGHLY RESISTANT 
LASTS 24 TIMES LONGER B INSULATING VARNISH 


IN THE HEAT AGING TEST VENTS 


ee 
DOES NOT CRACK 0 . 
A WSTS MOISTURE BETTER 
UNDER HIGH TEMPERATURES 
PSERVICE 
é . 
1S MORE FLEXIBLE 


BAS MORE RESISTANCE 
mage witb 
OWERS COSTS BECAUSE COILS CAN BE 


WINDS EASIER TO THERMOPLASTIC FLOW 
PMADE SMALLER REDUCING SIZE OF MACHINES 





GH TEMPERATURE 


TAKES LESS SPACE 
THAN FIBROUS COVERED WIRE 





Amvar Magnet Wire is made on the most modern 
continuous process machines which assure the 
highest quality product with uniform insulation 
thickness throughout. 
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AMVAR 


the finest 


magnet wire we have ever produced! 


MVAR Magnet Wire is so far superior to ordinary 

enameled magnet wire that it is necessary to 

compare them point by point to realize what a vast 
improvement has been made. 

Although enameled wire has high dielectric 
strength and takes up little room, its mechanical 
properties leave much to be desired. Generally, a 
coating of cotton, paper or silk isneeded to protect ie 
enamel from chipping. These materials absorb water 
so they must be coated with insulating varnish to 
make them resistant to moisture. The final result is 
a stiff magnet wire, difficult to wind which takes up 
too much space. 

The New Amvar Magnet Wire is coated with a 
film of polyvinal acetal synthetic resin. It retains the 
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Coating oi copper wire with Amvar resin is a precision process 
which results in an extremely tough cover that does not crack or 
rupture in service. 


ny 
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a 


high dielectric strength and requires much less space 
than any of the fibrous coated enameled wires. The 
insulation is extremely tough, abrasion resistant and 
moisture resistant. It will not crack or chip even 
under long exposure to heat. Stretch an Amvar wire 
and the copper will break before the insulation. 

Because of its better space factor, machines and 
equipment designed with Amvar can be made 
smaller. They cost less and give better, longer 
service. 

Amvar, itself, is lower in first cost than the fibrous 
covered wire it replaces. You can wind more coils 
faster and the wires stay put in the coil. 

In service, Amvar’s freedom from cracking pre- 
vents trouble. It withstands prolonged heat up to 
105°C., resists most solvents such as alcohol, toluol 
and naphtha. 

Amvar is made on precision machines of the latest 
design. It can be furnished in round wire in sizes from 
No. 8 to 40 A.W.G. and in single to quadruple in- 
sulation thickness. 

Mail the coupon for complete information and a 
sample of Amvar Wire. 


AMERICAN STEEL & WIRE COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


of AMVAR 


American Steel and Wire Company 
Room 402 a Building 
Cleveland 13, Ohi 


Gentlemen: 


Please send me more information and a free sample of 
Amvar Magnet Wire for test purposes. 


Company 
Address 


AMVAR MAGNET WIRE 
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definite aavantages 
tted head type, but ONLY REED & PRINCE 
> driven in any size — from the smallest 


with- ONE driver 


YL MM Me eM AY (al aL 
Pa sk Oe Mee 


when REED & PRINCE Recessed 
head screws are used 


BECAUSE 
ONE driver fits the complete 
range of sizes... 


REED & PRINCE 


i ne eC 
WORCESTER, MASS. CHICAGO, ILL 
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A battery of 10 
oa exerting 
vYamco Solenoids— 
18 lb. pull type ap- 
peg to Bullard 


ut Master. 


170 EAST I131st STREET 


When vou want positive, automatic, accurate 
operation, let solenoids do the job. They'll replace 
complicated mechanical linkages. They'll speed 
operation, save operator time. Your finished 
product will be easier to use, easier to service. 
And, as a result, it will be easier to sell. 

Namco Solenoids, engineered to your job not 
only do all this—they’ll cut your design and 
construction costs. These precision instruments, 
custom-built to the individual application, pro- 
vide a push—or a pull—of up to 25 pounds, 
sometimes even replacing fractional horsepower 
‘motors. They’re built for heavy-duty service, 
activating clutches, motor drives, electric switches, 
hydraulic valves and other power controls. 


In the installation pictured, for example, ten 
Namco Solenoids are employed on the hydraulic 
speed selector of the Bullard Cut Master Vertical 
Turret Lathe. 

If you have a similar problem in power control, 
let our engineers show you how Namco Solenoids 
can be applied to do the job better, faster, more 
economically. May we work with you? 


Namco “Stellite’- Welded 
are built in a variety of sizes and 
mountings, both push and pull types, 


Solenoids 


to meet every commercial application. 
The complete standard range is illus- 
trated and tabulated in Engineering 


Bulletin EM-46. Ask for your copy. 


Bar and Chucki 
Rolling Macho Pine - Hydrsuig mates: 
f - The Chro Automatic Threading Dies 
tion Soe Motor Starter 
trifuges + Contract Manufactum 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


CLEVELAND 8, OHIO 





the modern 
kitchen range 
demonstrates the 


efficiency 
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In every mass producing industry, Fastenings by Shakeproof 

have played an important part in assembly simplification and cost 
reduction. Typical of these fastening applications are the kitchen 
range assemblies illustrated on these pages. Developed jointly 

by Shakeproof Engineers and Range Designers and Production Men, 
they serve to demonstrate the assembly efficiency that can be 
achieved by close cooperation between manufacturers and 

fastening specialists. This free fastening service is avail 

able to all manufacturers on request. Write today 













Self- retaining feature of Shakeproof*U" Type 
“Speed Nuts®* simplifies assembly of oven flue. 


Door handle cnn iin wih 1 


Ly 
Special * crew 
enters side p insulation 
ond provides alignment of oven liner. 


wie 


ee Al 


WRITE FOR 


SAMPLES... 


2501 orth Keeler Avenue 
Chicago 39, Illinois 
In Canada: Canada 


Toronto, Canada 


Shake P crews 


d oven 
are used Bstic base 


eat expon- 











Frequently, Stackpole Permanent Magnets 
of Sintered Alnico II mean both a worth- 
while cost saving and an improvement in 
magnet efficiency. It all depends on such 
things as design, size, shape and weight. 


In general, this Stackpole molded-sinter- 
ing process offers its greatest economies 
in magnets up to 2 ounces in weight. 
Besides the production of rectangular and 
cylindrical types, the method extends to 


TO USERS OF SMALL PERMANENT 


many odd shapes where costly machining 
is often eliminated. \ 


Thus, to make it easy for quantity users to 
judge for themselves, we make this -offer: 


Send full details of your magnet require- 
ments for recommendations and free sam- 
ples to specifications (but not heavier than 
2 ounces). Your own tests of these actual 
units will speak more convincingly than any 
mere claims we might make on their behalf. 


STACKPOLE CARBON COMPANY « ST. MARYS, PA. 


SMOOTH SURFACES—for easier brazing 
or soldering. 


CLOSE TOLERANCES—with a minimum of 
costly grinding. 


STACKPOLE SINTERED ALNICO II 


FINE GRAIN STRUCTURE—for greater me- 
chanical strength. 


REAL ECONOMY, HIGHER UNIFORMITY— 
for odd shapes and small sizes. 
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MOTORS 


Alliance Motors operate automatic controls, valves, 

switches, fans and blowers, air circulators, motion displays, 

phonograph turntables, record changers, air conditioning units, 

room heaters, automobile heaters, electric fans, magnetic 

disc tape and wire recorders, radio tuning, automatic television m \ 
tuning, toys, business machines, hair dryers and 

numerous other devices. 


Horse power ratings range all the way from 1/400th up to Medel A fan motor, 6- 
1/30th h.p. Alliance Motors are light-weight, compact, and are ~ pole shaded design. Ap- 
mass-produced at low cost—made in both shaded pole proximately 1/30th h.p. 
induction and split-phase resistor type. Designed for particular : 

jobs, some are uni-directional, others are reversible. Alliance ; Model B—for fans and 
makes motors for both continuous and intermittent duty. - recorders. Approxi- 
Wherever designs call for more motion—automatic action— mately 1/30th b.p. 
remember, there is an Alliance Motor for the job! 1 : 4-pole shaded pole 





WHEN YOU DESIGN—KEEP it an 
ga 4% MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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Increase production, cut production costs by using 
aluminum to the best advantage in your products. 

Alcoa’s technical library of 11 sound movies 
and 8 booklets is available to show your de- 
signers, engineers and production men the best 
ways to work with aluminum. Each film and 






Help your designers and shopmen 


They’re full of practical, how-to-do-it information. 

Borrow or buy the movies in either 16-mm or 
35-mm sizes to show on your sound projector. All 
8 booklets are free. Ask the nearby Alcoa sales 
office to lend you the films, supply you with the 
booklets you need. Or write ALUMINUM CoMPANY 





book was produced by an Alcoa specialist. or America, 2179 Gulf Bldg., Pittsburgh 19, Pa. 









‘Riveting 








Booklet: Riveting Alcoa Aluminum, 


Casting 


54 pages. 
Movie: How to Rivet Aluminum, 
; 26 min. | Booklet: Casting Alcoa Alloys, 
| 142 pages. 
) | 
: 









Booklet: Welding and Brazing 
Alcoa Aluminum, 128 pages. 
Movies: Arc Welding, 10 min. 
Resistance Welding, 12 min. Torch 
\ Welding, 17 min. How to Braze 
Aluminum, 7 min. 




























Booklets: Machining Alcoa Alumi- 
num and Its Alloys, 66 pages. 
Alcoa Aluminum in Automatic 
Screw Machines, 96 pages. 
Movie: How to Machine Alumi- 
num, 32 min. 








ALUMINUM 
° 
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Presswork Sheet Metal and Tube Work = Spinning 


Booklet: Forming Alcoa Aluminum, 64 pages. 

Movies: Aluminum Fabricating Processes, 20 min. General Sheet Metal Practice, 20 min. Blanking 
and Piercing, 15 min. Drawing, Stretching, and Stamping, 22 min. Tube and Shape Bending, 13 min. 
Spinning, 16 min 








Alcoa Aluminum and Its Alloys 


Contains fundamental fabricating 
information plus tabular data on 
the chemical and physical prop- 
erties of aluminum, 155 pages. 








Impact Extrusions = 








Booklet: Alcoa Alumi- 
num Impact Extrusions, 
44 pages. 












Finishing 
Booklet: Finishes for Alcoa 
Aluminum, 64 pages. 


NEU 
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Illustration above shows aluminum wheelbarrow trays 
being drawn on the 1,000-ton, double action, housing- 
type Lake Erie hydraulic press in the North American 
Industries plant in Chicago. “Production rate is 225 per 
hour and scrap rate is less than 1%, due in large part 
to basic characteristics of Lake Erie press design,” 
says Mr. Schmidt. 








: \E 
NORTH AMERIC AN INDUSTRIES ae Any 
aws 220 i 


per hour 








on LAKE ERIE Hydraulic Press 


nd return strokes 
ing spee 

sible,” 

| Manager 


on rate pos 
MIDT, Genrer? 


A wide-range of products, some of 
which are shown at left, are drawn 
on this versatile Lake Erie press. Runs 
of as high as 60,000 pieces have gone 
through the press. “An important fea- 
ture of the press,” says Mr. Schmidt, 
“is the ease with which adjustments 
for stroke, tonnage and gage varia- 
tion may be made when necessary 
during the course of production runs.” 


. = 
<4 MN > a i . N ey 
PRPERFECT BAL ANCE 


The North American Industries wheel- 
barrow at right is light, strong, attrac- 
tive and perfectly balanced. 


LEADING MANUFACTURER OF HYDRAULIC PRESSES—ALL SIZES AND TYPES—METAL WORKING...PLASTICS MOLDING 
FORGING...METAL EXTRUSION...PROCESSING...RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 













Distributed by 
INSULATION MANUFACTURERS CORPORATION INSULATION AND WIRES INCORPORATED 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 


new future, 


or your drawings! 


1. Now any of your drawings can be 
reproduced in black, blue, red, or sepia 
lines on white or tinted paper. Thus, 
you can “color code” your prints... 
speed routing ... eliminate errors. 


2. You can always match the job at 
hand. For example: If grease and grime 
abound in the shop you can practically 
eliminate replacements by ordering 
Ozapliastic prints. 


Always the same simple operation — Exposure and Dry 
Development — to produce the desired type of Ozalid 


print. 


A New Gree Coflel! 


See all the Ozalid prints 
you can make... and learn 
specifications of complete 
line of Ozalid machines. 
There’s one for you. 
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These durable prints are oilproof, 
waterproof—can be cleaned in seconds 
with a damp cloth. . 


3. You can improve on your best 
drawing by ordering Ozacloth or Oza- 
lith translucent “masters.” These new 
materials increase the line densities of 
your original ... are plastic-coated ... 
oilproof, waterproof... turn out Ozalid 
prints of maximum visual density. 


eentasabiais 


4. Speed Design Changes-— Ozalid 
Intermediate Prints are duplicate trans- 
parencies—on paper, film, cloth, or 
plastic, which permit time-saving cor- 
rections or changes in your drawings. 

Using Ozalid foils, you can combine 
on one print the details of separate, but 
related, drawings. And new Ozachrome 
even allows you to make transparent 
overlays in full color. 


ci : s Mew 


And speed? Standard Ozalid prints are produced in 25 
seconds—or less! Each a positive copy produced directly 


from your original drawing. 


OZA Li Do A Division of General Aniline & Film Corporation annie 


Johnson City, New York 


Gentlemen: Please send free booklet of Ozalid prints...and machine 
catalog for all printmaking requirements. 





Position__ 


Company- 





Address 


Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 











The Mighty Gx of Die Casting Machines 


THE NEW KUX MODEL K. 


is the safest, most highly productive small die casting machine on the market! 
Available in horizontal or vertical center shot models, die castings weighing up 
‘to 1% pounds in zinc are produced under high injection pressures, insuring 
quality, dense castings with minimum porosity. Compare these features: 
Center shot operation with floating nozzle always in seated contact with 

the die and one-piece gooseneck. Speed and power obtained by use of an 

air compressor to operate opening and closing of die, and metal injection 
plunger. Double safety lock, mechanical-electrical, prevents metal shot while 
die is in open position. Double toggle mechanism locking in two directions 
absorbs all locking pressures, operates on all four corners of die plate. 

Built-in ejector plate for positive ejection. Self-contained gas or oil firing unit. 


Die Space between i Weight of metal per shot at 1170 
bars _ ; a Pees pounds PSI injection pressure, 

OyT Match il tiil: Mallia zinc incl. gate 

eas Air pressure required. 100 Ibs. PSI 

ik) Ds er 4. 6 


Die Separates 


Locking Pressure on die. ..25 tons 


MACHINE COMPANY 


HARRISON STREET + CHICAGO 24, ILLINOIS 


SRE caer 


i ees a < Ms 
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/BETTER CONTROL UNITS 


for your pro ducts 
at low cost 


YOUR PRODUCT will be judged by its performance . . . and no 
product can perform better than its control unit. 


Good . . . dependable control is available at low cost. Ingenious 
designs and highly developed production technique make possible 
both top quality and low cost in Brown-MH control units. 

Over eight thousand different controls for temperature, pressure, 
vacuum, humidity, pilot protection and many other factors are avail- 
able. This fact alone enables the Brown-MH organization to more 
successfully fulfill your exact requirements. 

Call in the local Brown-MH representative early in the design of 


your products. His suggestion at this stage may improve the final 
performance of your product. 


THE BROWN INSTRUMENT COMPANY, 4466 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada and throughout the world 
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CONTROL FORMS 
HONEYWELL 
/ Mercury Switches 


Eliminates contact troubles for- 
ever. Permanently sealed in glass 
against dirt, dust and corrosive at- 
mospheres. (Metal to metal contacts 
also available, where desired. 


Potentiometers 


Provide an electrical means of mod- 
ulating control through a 135-ohm po- 
tentiometer circuit. 


Air-Operated 


A simple and inexpensive means 
of obtaining good modulating 
control where compressed air is 
available. 
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Quinterra Electrica 
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ELECTRICAL INSULATI 
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a new, heat-proof, inorganic asbestos-base 


dielectric... extremely thin and flexible 


Deterioration of insulation due to heat has long 
been recognized as the major limiting factor in 
the life of electrical equipment. Quinterra Elec- 
trical Insulation, a product of Johns-Manville 
research, now offers designers and manufac- 
turers a practical solution to this problem of 
insulation failures at elevated temperatures. 


Quinterra is immune, even to bright-red heat. 
Its insulating efficiency remains unimpaired by 
prolonged high temperatures . . . actually in- 
creases slightly with rising temperatures. At 300° C., 
its dielectric strength approaches 400 V.P.M. 
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Even at 800° C., a temperature ruinous to the 
dielectric efficiency of any other flexible insula- 
tion, Quinterra withstands 100 V.P.M., while 
displaying superior mechanical and heat-dissi- 
pating qualities. 


Quinterra’s unique properties 
confirmed by test and usage 


Quinterra has undergone extensive testing for 
several years .. . in both laboratory and field... 
and as an actual production material in a large 
number of commercial transformers. 


Results—(1) Four years of industrial operation 
in arc-welding and distribution service without 
deterioration. (2) In standard aging tests, Quin- 
terra suffered no decrease in tensile strength 
after 710 consecutive days at 175° C. In compari- 
son, cellulose materials were charred to cindersin 
a few hours, while standard commercial asbestos 
papers lost 90% of their tensile strength in less 
than 90 days. (3) The dielectric strength of Quin- 
terra remained constant throughout the tests. 

Quinterra’s thermal stability, coupled with its 
thinness and extreme flexibility, also enables de- 
signers to realize hitherto unattainable space and 
weight economies, as well as material cost sav- 
ings. Your inquiries concerning this unique 
electrical insulation are invited. For samples and 
complete information, address Johns-Manville, 
Box 290, New York 16, N. Y. 
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THE ELECTRICAL INDUSTRY... 
MANUFACTURERS OF CONSUMER GOODS... 


A new flame and heat | 


| 


LUMARITH XF HAS THE FAMED TOUGHNESS < A 


FoR 











( 


OF THE ACETATES ... CAN BE FURNISHED IN COLOR | 






OR TRANSPARENCY ‘@# ...HAS EXCELLENT 


Ye IN THIN SECTIONS + 


OR THICK SECTIONS % LARGE PARTS ¢ 


MOLDABILITY 
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resistant thermoplastic 


Here’s a revolutionary development in thermoplastics 


MOLDING —a cellulose acetate molding material with the flame 


resistance of many thermosetting plastics! 


Lumarith XF has excellent form retention, and although 


MATERIAL it is produced in the hard flows it is outstanding for lack 


of brittleness and molding ease. For the first time it 
makes possible the production of electrical parts by 
high speed, economical injection molding. 


OR SMALL PARTS oe ... WITH HIGH-LUSTRE 


Xe 


MOLDED SURFACES TOUCH COMFORTABLE 


AND DIELECTRICALLY SAFE. LUMARITH XF HAS 


HELPED TO OBTAIN (({Jp)) APPROVAL 


FOR MANY PRODUCTS. Lumarith XF is ready for product appli- 
cations now. Your Celanese representative 
A * will supply you with the facts you need to 
know about this laboratory-and-field- 
tested-Celanese-Plastic. He will show you 
cases where manufacturers have switched 


© to Lumarith XF, and are getting im- 
proved products at lower cost. 
CELANESE CORPORATION OF AMERICA 

Plastics Division, Dept. D-5 


*Reg. U.S. Pat. Off. 180 Madison Avenue, New York 16, N. Y. 
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HW eeting and foreseeing insulation requirements for over 40 years built this line, product 


by product. Each material was Irvington’s answer to an insulation need. And each product proves 


Irvington’s ability to furnish or develop an insulation to meet your specifications. 


VARNISHED INSULATIONS 


VARNISHED CAMBRIC and TAPE. Straight cut and 
seamless bias material with high dielectric and 
mechanical strength as well as oil, moisture, 
and corona resistance. Seamless bias has 
greater elongation for wrapping irregular sur- 
faces and corners. Thicknesses: .005” to .015”. 
VARNISHED SILK, NYLON, RAYON, THIN CAMBRIC. 
Extra thin, light weight insulations for small, 
compact equipment. Thicknesses : .002” to .008”. 
VARNISHED PAPER. From the thinnest of con- 
denser type papers, Irvington’s range includes 
varnished bond, kraft, red rope, and asbestos. 
Other’ papers may be coated on special order. 
Thinnest Irvington Varnished Paper: .00075”. 
IVI-BIND. Yellow varnished cambric and tape 
with pressure sensitive adhesive backing for 
quick, easy application. 


VARNISHED FIBERGLAS. Meets the need for flexi- 
ble insulation with high dielectric strength and 
high heat resistance. Fiberglas has excellent 
tensile strength, moisture, and acid resistance. 
Thicknesses: .003” to 030”. 

SILICONE VARNISHED FIBERGLAS. The latest de- 
velopment in flexible insulations. Possesses 
outstanding resistance to heat and moisture. 
Can be used at operating temperatures up to 
175 deg. C. Thicknesses: .004” to .012”. 


IRV-O-SLOT INSULATION (Regular and Sandwiched). 


Varnished cambrics and varnished Fiberglas 
bonded to varnished Fiberglas or fish and rag 
papers create mechanically strong, easily 
formed slot insulations. Standard thicknesses: 
011” to .020”. 


VARNISHED TUBINGS and SLEEVINGS. Cotton, rayon, 
and woven glass tubular braid coated with Irv- 
ington varnishes to meet the latest Varnished 
Tubing Association standards on dielectric 
strength, uniformity, heat resistance, aging, 
and flexibility. Sizes from No. 24 to 1” I.D.; 
six colors. 


CABLE CLOTH @ GUTTA PERCHA BACKED VARNISHED 
CAMBRIC @ OIL IMMERSED and LOW LOSS VARNISHED 
CAMBRIC TAPE @ SEWED BIAS VARNISHED CAMBRIC 
@ VARNISHED CANVAS © VARNISHED TRANSFORMER 
LEADS @ VARNISHED WIRE MARKERS @ PUNCHINGS 
@ SILASTIC RUBBER COATED FIBERGLAS. 


INSULATING VARNISHES & COMPOUNDS 


HARVEL VARNISHES. Baking, air drying, internal 
curing. Internal drying varnishes cure to an 
infusible, non-thermoplastic mass. They possess 
exceptional penetration, bonding strength and 
insulating properties .. . resist acids, alkalies, 
moisture, transformer oil . . . contain no harm- 
ful solvents to attack enamel wire. 


IRVINGTON VARNISHES. Synthetic and oleoresin- 
ous insulating varnishes; black and clear; in- 
ternal drying, baking, and air drying types; 
finishing and sticking varnishes; enamels — a 
wide range to meet all requirements. 


HARVEL OIL stop. For oil-tight splices, stop 
joints, pot heads and terminals. Also used as 
a filling compound for enclosed coils. 


PLASTIC INSULATIONS 


FIBRON EXTRUDED PLASTIC TUBING. Flexible tub- 
ing possessing excellent electrical properties. 
IRV-O-LITE for general use. TRANSFLEX, 
transparent tubing, used for conduit; FIBRON 
#5373, for high temperature applications; 
HYFLEX and IVI-FLEX for low temperature 
applications; and POLYTHENE for high fre- 
quency insulation. Sizes No. 24 to 142” I.D. 


FIBRON PLASTIC TAPE. Flexible and elastic, Fibron 
tape has good dielectric and tensile strength, 
plus resistance to moisture, oils, grease, acids, 
alkalies, and corrosive fumes. Available in clear 
and black; .008”, .012” and .020” thicknesses. 


PLASTIC WIRE MARKERS @ PUNCHINGS 


For further information and samples of Irvington insulations, or 


cooperation on any insulating problem, communicate with your 
nearest listed Irvington representative or with Irvington Headquarters. 


IRVINGTON ~ 





(| 


VARNISH & INSULATOR CO. e¢ Irvington 11, N. J. 
IRVINGTON REPRESENTATIVES 


Baltimore, Md. 
Bluefield, W. Va. 


..Brooks Elec. Supply Co. 
aod. R. Cameron 


Boston, Mass. niss-stavonchissiicpn casein Wee ane New York..... 
Charlotte, N. C................ Mill-Power Supply Co. New Orleans, La. 
Chicago, Ill...................Prehler Electrical Ins. Co. 


Cleveland, Ohio... 
Dallas, Texas............. 
Denver, Colo... 


Prehler Electrical Ins. Co. 
.... Summers Electric Co. 
sss Electric Motor Supply Co. 





Los Angeles, Calif. 
New Hartford, N. Y. 


Lighting Fixture & Elec. Supply Co. 
Philadelphia, Pa. 
Pittsburgh, Pa. 


We I, CS os osc cscsecacsesccee ..White Supply Co. 


uu. D. LaMoree 
we Arthur F. Schultz 


San Francisco, Calif........ 
Seattle, Wash...... 


Mitchell-Rand Insulation Co. 


Fibron Products 

Seattle, Wash. ) 
Electric Insulation Co. vom Gm 5” 
scsee Earl B. Beach Co. 


Insulator Co. of Canada, Ltd. 








coe &, BD. LaMoree 
.couRichardson Electric Co. 


.. & H. Supply Co. 


CANADA: Hamilton, Ont., Irvington Varnish & 





@ If you want to cut your costs, without sacrificing 
quality, check into the advantages of using FORMETAL 
Bushings and Bearings. Made of bronze, steel or 
alloy to your specifications, they come to you at 
definite savings over ordinary bushings and bearings. 


Their exclusive qualities give you many opportunities 
for product improvement at lower cost. In a FORMETAL 
Bushing you can often use a thinner wall to yield the 


same strength as the thick wall of an ordinary bushing. 
You can have a higher Rockwell hardness without loss 
of machinability. Custom-made oil grooves essential 
to long and smooth performance are easily engineered 
to your requirements. 


Engineers and buyers of bushings, bearings and spacer 
tubes will find extremely helpful information in the 
Formetal Catalog. Send coupon for your copy today! 


TO GET YOUR PRODUCT Keally Rolling ...USE FORMETAL Suferformed BUSHINGS AND BEARINGS 


National Formetal Co., Inc., 6611 Metta Ave., Cleveland 14, Ohio 


RAN UL 
NATIONAL FORMETAL CO., INC. 


ESTABLISHED 1919 
Manufacturers of “Superformed” Bushings and Bearings ...and Spacer Tubes 
6604 METTA AVENUE ¢ CLEVELAND 14, OHIO 
Offices in DETROIT « CHICAGO « LOS ANGELES + NEW YORK 
KANSAS CITY, MO. « PROVIDENCE « DENVER 


Please send free copy of your reference catalog. 
oes 
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MERCURY 
switcHes | MERCOID 
Br AUTOMATIC CONTROLS 


MER\( e)e TEMPERATURE * PRESSURE * LIQUID LEVEL % ETC. 
for the home and Industry 
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MERCOID PRESSURE CONTROL 


MERCURY SWITCHES 
are used exclusively in all 
Mercoid Controls ¥ They 
insure more reliable control 
erformance and longer control 
life ¥ This feature, including 


These switches are made for , 
a variety of circuits, and are the convenient range adjustment 
adaptable to numerous types setting, offers an unusual value 


of applications where open onthe automatic control market 


contacts are not suitable. 
They are immune to dust dirt 
or corrosion, and will operate 
indefinitely without deterioration 


CATALOG SENT UPON REQUEST 


THE MERCOID CORPORATION « 4201 BELMONT AVE., CHICAGO 41, ILL. 
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WIDE, STEPLESS SPEED RANGE 
AUTOMATIC SPEED REGULATION 
SMOOTH, FAST ACCELERATION 
AUTOMATIC CURRENT LIMITATION 
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...@ Wide, stepless speed 
control for d-c motors from a-c power line 


You get complete motor control from a single 
control station with Westinghouse Mot-O-Trol 
—a new development that provides a wide, 


CHECK THESE 
MOT-O-TROL FEATURES 


® Smooth, automatic acceleration. Current 
limit is preset to suit load requirements. 

© Finger-tip speed control on one small 
dial. 

@ Minimum number of circuits and 
industrial type components. 


stepless range of speeds for d-c motors operated 
from alternating current. Mot-O-Trol starts 
motors. It brings them up to preset speed 
smoothly and rapidly. It permits wide change 
of speed at any time. It regulates speed under 
varying loads. It applies dynamic braking for 
stopping. It reverses motors. Mot-O-Trol pro- 


i vides precise control in a packaged drive that . er torque—low to base motor 
/ needs no additional equipment. It can be mount- re ? 
is Hill Mle eae ianis © Constant horsepower—base to higher 
eis : ; speeds. 
Today, Mot-O-Trol versatility is solving drive © Protection against overloads, low voltage 
problems in nearly every industry. In yours, too, and field failure. 


there may be an application where exacting con- 
trol will step up the efficiency of men and ma- 
chines. Investigate Mot-O-Trol advantages to- 
day. Get all the facts . . . the complete story. Call 
your nearest Westinghouse representative and 
ask for booklet B-3256 or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-60679 


Mot-O-Trol cabinet 
for 15 hp drive 


Westinghouse 


PLANTS IN 25 CITIES... € ) OFFICES EVERYWHERE 
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@ In our world of tomorrow that soon will be 
today, beauty plays a new and leading role. 
For modern designers have found beauty has 
in it the essence of utility. Auto-Lite’s great 
Bay Manufacturing Division reflects the 
importance of this new trend. Hére under one 


esac aanenemynnemnenenncRentan 


roof are the technical skills and production 
capacity for a new art rendefed in plastics 
including brilliantly coloréd elastomeric 


plastics, decorated metals and metal-plastic 


combinations. The artiétic skill of Auto-Lite’s 
Art and Style Division is available on matters 
of design and development. 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


yar 


we 





the Tune in “‘Suspense!’’, the Auto-Lite Radio Show, 
we / * :00 P.M., E.S.T. on CBS 
ef ff whe ; Thursday, 9 
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ELECTRICAL 
MANUFACTURING 
Editorial 
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T WILL well repay the reader to study 
the five winning manuscripts in the 
TENTH ANNUAL ELECTRICAL MANU- 
FACTURING PRODUCT DESIGN AWARDS, 
presented elsewhere in this issue. They 
are the stories that in the opinion of the 
judges reflected the greatest design in- 
genuity and engineering skill in product 
development. Here is a chance for the 
reader to be stimulated by the achieve- 
ments of fellow design engineers. Per- 
haps he will also be encouraged to enter 
a manuscript for next year’s awards. 

And although the award winners fall 
into a rather narrow product classifica- 
tion with the emphasis on industrial 
machinery, the basic problems and the 
methods of attack involved are common 
to the whole range of product develop- 
ment and hence of broad interest. 

While only the judges had the oppor- 
tunity of studying all the manuscripts, 
from their final decisions certain generali- 
zations can be drawn as to what influ- 
enced their choice. The nearest common 
denominator is originality of design. 
There are no “me-too” products. Sec- 
ondly, all designs are characterized by 
the fact that the use of electric power, 
heat and control is what typed the prod- 
uct and eased the designer's job. In other 
words, the solutions to the major design 
objectives were electrical, even though 
many of the units as a whole were pre- 
dominately mechanical. Electricity made 
the design more effective. 

The use of a couple of inexpensive 
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limit switches, for instance, simplified 
the design of one unit and reduced costs 
in a highly competitive field. The adop- 
tion of a high ratio gearmotor solved an 
appearance and space problem in another 
product at one stroke. Still a third prod- 
uct exemplifies a wholly electrical solu- 
tion to what up until recently had been 
a 100 per cent mechanical machine. In 
a fourth product, interlocking relays and 
solenoid valves govern sequenced hydrau- 
lically actuated movements. And while 
the treatment of one product involves 
largely exterior design and manufactur- 
ing economies related thereto, in the final 
analysis what the designer has done is 
to stimulate broader markets for electric 
heat. No comparable product existed 
there before. 

Lastly, sound appearance design marks 
all winning products. And by the same 
token it can be concluded that some ex- 
cellent engineering solutions of design 
problems failed to place because the 
treatment of exteriors had been fumbled. 

It is for this reason that appearance 
design factors are stressed in this product 
design number by a complementary dis- 
play of current work of seven industrial 
designers and a color engineer. Not that 
the editors wish to play the consultant 
stylist against the engineering designer, 
but rather to inspire the latter as to the 
possibilities of proper treatment of form, 
texture and color in adding that most 
important ingredient — salability — the 
ultimate objective of all product design. 
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AN Re RIENCE 








Seven industrial designers interpret their philosophy of product form and color treatment 
in terms of the reasoning behind the appearance design of seven diverse electrically oper- 
ated products, which they have selected as the latest and best examples of their work. 
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Wood model, highly lacquered to simulate the plastic material of which the 
intercom set will eventually be made. 


An “Intercom” Set for a British Client 


Tats intercommunication desk 
phone, designed for an English 
client by Donald Deskey Associates, 
has several unique features including 
elimination of the conventional handset 
cradle, a decrease in the size and 
weight of the handset itself while re- 
taining critical dimensions and angles, 
lowering of the entire set and a de- 
crease in overall size. Another fea- 
ture is the use of a push button system 
instead of the usual circular dial. 
Mechanism housing, push buttons 
and handset are plastics. The lower 
section of the housing has provision 
for mounting necessary electrical com- 
ponents, while the upper section is 
attached directly to this base and is 
removable for servicing. The handset 
is conventional in structure, with the 
exception of a two tone handle and a 
slot in the underside for supporting 
the handset when not in use. Push 
buttons are set in circular recesses to 
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decrease projection and still provide 
adequate action when depressed. 
Styling is deliberately simple and 
direct, and is based on a careful study 
of the mechanism, placement of com- 
ponents, servicing problems, public ac- 
ceptance and the needs of the operat- 
ing companies. Sharp corners and 
edges, intricate sections, hard-to-mold 
components and superficial decoration 
have been avoided so that the resulting 
design is easy to fabricate and service 
without any sacrifice in appearance. 
Since the entire unit is new and does 
not utilize any previously used parts, 
there is no reason, certainly not from 
the servicing point of view, for stay- 
ing with the present ‘“any-color-as- 
long-as-it-is-black” thinking in consid- 
ering the use of color. The set, as at 
present conceived, has a gray base, 
gray earpieces and mouthpieces, a gray 
and white handle, white push buttons 
with blue-green numerals insert molded 


DONALD DESKEY 
Industrial Designer 
Donald Deskey Associates 


and light yellow screens over the 
transmitter and receiver. The trade 
mark is in red while the logotype is 
white. 

Before the prototype model was pre- 
sented to management for final ap- 
proval, sketches were prepared incor- 
porating the desired features, working 
within the limitations imposed by the 
client. The most promising of these 
sketches were then worked up in pas- 
tel renderings and shown to the client 
at a preliminary meeting so as to ar- 
rive at the direction which the subse- 
quent design work would take. The 
second step was to further develop the 
first group of designs in both sketch 
and three-dimensional clay models and 
narrow the number of solutions down 
to two or three. From the finally s 
lected design, drawings to be used in 
preparing the prototype were made, 
with due consideration for engineerin 
and manufacturing limitations. 
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N DESIGNING the Collins electric 


razor, made by New Electric Razor 
Corporation, basic principles of styl- 
ing have been applied to a small, per- 
sonal every-day product in line with 
the philosophy that functional sim- 
plicity is good design. Maximum con- 
sumer appeal results from simple, un- 
adorned lines making up the overall 
appearance of a product. Like any 
other product, a razor should be de- 
signed to do its job with best efficiency 
and no extra embellishments or by- 
products of styling should interfere 
with its function. 

The before-and-after sequence is 
shown above. At the left is the hand- 
made working model prepared by the 
inventor. At the right is a production 
model after it had been restyled by 
myself and staff. The resulting new 
razor 1s another case wherein recom- 
mendations for increased mechanical 
performance were adopted by the client 
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Appearance Design 


While styling of exteriors is an art form, shape must take cognizance of interior com- 


client’s engineers is always essential from the earliest stages of the product development. 


ponents and functional design factors; all seven agree that close collaboration with the 








From original conception of the invention (left), to the finished product. 


Styling Is More Than Skin Deep 


along with styling and appearance de- 
sign suggestions. In remodeling the 
case for a more comfortable hand 
grip, for instance, the motor parts had 
to be made longer and narrower, re- 
sulting in better performance. 

The razor is unique in that it is used 
as a wet shaver, either with lather or 
brushless shaving cream. Further- 
more, it uses a standard double-edged 
Gillette type blade which is recipro- 
cated 120 times a second, providing a 
close shave by its slicing action on 
each whisker in the beard. Power to 
drive the blade in a reciprocating mo- 
tion is supplied by a unique electro- 
magnetic drive which operates at 
twice line frequency. Particularly 


when shaving on a lathered face, op- 
eration is almost completely silent. 
Power consumption is only 2 watts. 
Razor housing is injection molded 
of ethyl cellulose. This material was 
selected because of its excellent me- 






chanical and electrical properties and 
its ability to be permanently bonded 
for a complete moisture-proof seal. 
Use of a heat seal bond not only elim- 
inates unsightly holding screws but 
also permits the razor to be used safely 
while the blade is being rinsed to re- 
move excess lather. 

In creating this housing, the de- 
signer sought a comfortable yet pleas- 
ing looking handle. Two of the op- 
posed edges are ribbed for non-slip 
grip, doubly essential because of the 
wet condition under which the razor 
is used. On the basis of interviews 
with store buyers and users a conser- 
vative maroon color was chosen for 
the plastic housing, together with the 
gray rubber-covered electric cord and 
plug. The shaving head proper is 
gold-plated, making for rich-looking 
yet dignified color harmony which be- 
speaks quality. 


(Continued on page 250) 





S. STOWE MYERS 
Director of Design, 


California Office of Walter Dorwin Teague 


A spark-gap oscillator and coil pro- 
vides high frequency voltage of high 
value for electrodessication, or low 
voltage, high current for coagulation 
in electro-surgical practice. Original 


instrument is shown below. 


It Had to Look Professional 








\ THEN the Birtcher Corporation 

decided to redesign its Hyfrecator, 
which was originally introduced to the 
medical trade in 1937, the general ap- 
pearance and styling of the unit was 
considered to need radical improve- 
ments, as well as certain phases of the 
electrical design. Before work on the 
design was started the company re- 
tained the office of Walter Dorwin 
Teague to work closely with its de- 
velopment. 

Essentially, the Hyfrecator, a trade 
name derived from high-frequency and 
eradicator, is a complete self-contained 
spark-gap oscillator with the control 
of output current or voltage adjusted 
by opening or closing the spark gaps. 
The instrument is used for electro-sur- 
gical destruction of tissue. Case con- 
tains, in addition to the gap assembly, 
a leakage type power transformer, a 
resonator coil, a condenser and a re- 
sistor, and a pilot light. The only ad- 
justment necessary during operation is 
the control of the output power which 
is regulated by a knob. 

Considerable attention was needed to 
improve the knob design. Also, termi- 
nal outlets which had been used with 
small threaded plastic heads had been 
a source of trouble and a more sub- 
stantial terminal assembly 
sired. 

The case was to be redesigned for 
appearance with consideration given 
to compactness and weight within the 


was de- 


DEPRESSED , MOLDED LETTERING 


COMPRESSION MOLDED KNOB 


MOLDED RIBS LIMIT ROTATION OF 


limits dictated by the contents. Some 
shifting of the electrical components 
was possible, allowing consideration 
of a more practical arrangement and 
location for the outlet terminal assem- 
bly. The dial and control knob had 
to be considered from the standpoint 
of ease of manipulation and reading 
as well as distinctive appearance. The 
pilot light had to be capable of being 
rebulbed from the face, without dis- 
assembly of the case. Lastly, the case 
had to be designed so as to permit 
economies in manufacture and in as- 
sembly of the components therein. 
For the control knob the problem 
was to provide a simple means of 
marking the dial graduations in con- 
trasting color and an inside boss for 


BRASS BUSHING MOLDED IN KNOB BODY 


x 


SSRs 


Oy 
ny 


S 
y 
K 


KNOB 


Lettering, graduations and rotational stops on the control knob are molded in. 
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a stop against dial rotation. — Indi 
vidual engraving of the dial was re 
jected as too costly and screening of 
the desired information thereon was 
impractical unless the knob was made 
in two pieces. Instead, it was decided 
to mold depressed lettering in the knob 
and fill the lettering with a pigment. 

While molding depressed lettering 
in compression molded plastics parts is 
not generally recommended for small 
size lettering due to the danger of 
breakage of fine projected letters in the 
mold, the cost savings possible ove 
any other method made it worth trying 

Outlet terminal jacks are of one 
made of screw machine 
burnished and chrome plated. 

mounted through molded 
the and 
the possibility of contact with 
the fingers. They are color coded by 
means of small dots molded into the 
housing and filled with pigment. In 
the the terminals are 
separated by molded-in partitions. 

By careful planning of the molded 
phenolic housing, 
ing bosses were located to properly 
mount the various components. To 
eliminate the need for drilling jigs 
wherever possible, the various holes 
are located by spotting pins in the 
mold. Two guide ribs were added to 
the inside to center the pilot light 
socket bracket. 

The case was designed with a fairly 
heavy wall thickness so that a stand 
ard wood flour filled black phenolic 
molding powder could be used. By 
virtue of a hard chrome plated mold 
cavity, polished to a high lustre, the 
cases come from the mold with an ex 
cellent shiny black finish. 


piece, brass 
parts, 
They are 
holes in 


case recessed to 


avoid 


side housing, 


the various mount 
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A Problem in Appearance Averaging 


K NGINEERING, shape styling and 
4 color treatment of the 34-hp 
Yorkaire room conditioner were not 
the result of happenstance appearance 
styling. Each of these three phases 
of the appearance styling were defi- 
nitely developed to do a difficult task 
of appearance averaging to meet three 
totally different types of product de- 
velopment requirements. 

The management of the York Cor- 
poration wanted its Model 21 styled 


so that a single appearance styling 


would satisfy the varying desires of 
the sales department, the dealer and 
the consumer. The sales department 
wanted a product appearance which 
had some visual “lift” and sales appeal 
to help attract and sell both the trade 
and the consumer. On the other hand, 
the consumer desired to have as many 
different styling and color treatments 
as possible from which something 
appropriate for particular furnishings 
and environment 
But since an air conditioner unit in 
the home or office is a piece of equip- 
ment which is on view all through the 
day, its treatment should be generally 
neutral and not as spectacular as might 
be made to have eye and sales appeal 
at the point of sale. 
Appearance © styling 


could be chosen. 


specifications 





Cool air can be directed upward or 
horizontally by reversing the grilles. 
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were set up to bring about a satisfac- 
tory three-way result for management, 
the sales department and the con- 
sumer. The final design appearance 
was a_ skillful combination of engi- 
neering, shape styling and color fin- 
ishing. At the outset, to secure a 
simple and pleasing form to the cabi- 
netry with a refined smoothness to 
the exterior, the various functional 
and operating devices, outlets, captive 
louvre grilles, servicing doors, and 
controls engineered to result 
in graceful contours and smooth sur- 
The assembly of the internal 
mechanism was purposely arranged to 


were 
faces. 


reduce the appearance of protrusion 
from the window-sill into the room and 
to give a shape which blended back- 
ward toward the window framing. 

A particular color treatment and 
color scheme was developed as a 
means for securing an attractive ap- 
pearance at the point of sale and at 
the same time providing the con- 
sumer with a unit which was color- 
fully appropriate for any type of inte- 
rior woodwork or color scheme. The 
color treatment consisted of a dark 
body color with both ends in _har- 
monious lighter color, This color 
treatment gave the desired visual lift 


while supplying the widest possible 





Motor for condenser fan (left) is 1/12 
hp; for evaporator fan, 1/20 hp. 






range of color for blending in with 
light woodwork, dark woodwork, office 
furnishings and home furnishings. The 
darker body color was a composite of 
warm brown, to blend in with mahog- 
any and dark woodwork, along with 
modified orange yellow to blend in with 
walnut, oak or the light modern wood- 
work. The resulting body color was 
a pleasing neutral taupe having a 
harmonious fitness for an extremely 
wide range of interior surroundings. 

The use of the lighter colored ends 
made the unit suitable even where 
white or light buff woodwork was 
used for the window trimming, as in 
bedrooms. Also, the lighter colored 
ends gave an attractive decorative ac- 
cent and touch of contrast to the taupe 
colored unit. 

Manufacturers of mass-produced 
products are always confronted with 
the problem of producing the greatest 
number of identical units without 
having to add different appearance 
treatments into a line of different 
models. 

Through the method of appearance 
averaging described, a single shaping 
and color treatment is being used to 
make a single product saleable and 
appropriate to a wide range of con- 
sumers with varied preference. 





Hermetically sealed compressor mo- 
tor is rated at %4 hp, 1725 rpm. 
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New Dictaphone transcribing machine. An endless plastics belt 31% in. wide is used for recording on the new Time-Master. 


Product Beauty —A By-Product of Engineering 


T has been said that any woman 

with a good figure can wear clothes 
effectively. This applies to business 
machines as well, for were it not for 
the compact engineering job accom- 
plished by the Dictaphone Corpora- 
tion engineers on the Time-Master dic- 
tating machine, it might have been 
difficult for me to interpret their me- 
dium into the language of commerce. 
This machine, in its raw, uncovered 
state, was a symphony of moving 
parts. It possessed the kind of lines 
designers always look for, but all too 
seldom find. 

The Time-Master was the latest of 
many assignments that has come to 
me from the Dictaphone Corporation, 
and while radically different in ap- 
pearance from the machines of previ- 
ous date, it needs no nameplate to 
identify it as a product of this corpo- 
ration. 

When I began to work on my first 
assignment, some seventeen years ago, 
I had no preconceived idea of the form, 
color or category that the design 
would take. Past and present machines 
were studied in the search for some- 
thing that could pin down to Dicta- 
phone parentage. The result of this 
study at that time was the Cameo 
model dictating machine which estab- 
lished the basic appearance and lines 
that have come to be recognized as 
Dictaphone products. 

With the advent of the Time-Master, 
however, we were presented with a 
radically different problem—theoretic- 
ally. Working with Theodore H. 
Beard, vice-president in charge of 
manufacturing ; Frederick W. Roberts, 
chief development engineer, and Leon 
E. Beardsley, director of consumer 
research, we set out to accomplish 
three broad objectives for this dictating 
machine, as follows: 

1. To fit and operate conveniently 
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WILLIAM O’NEIL 


Industrial Designer 


in an average size desk drawer. 
To be of weight and size to carry 
in a brief case. 

To record conveniently, 
lessly and efficiently on a new 
special recording surface, called 
a Memobelt. 

When these broad objectives had 
progressed about 75 per cent, there 
was enough for me to establish exte- 
rior contours and proportion, and as 
improvements were made in the elec- 
tronic or mechanical areas, the case 
designs were adjusted accordingly 
The final chassis assembly, as turned 
over to me, was a beautifully inte- 
grated job of mechanical compactness, 
sleek, long, low and slippery, possess- 
ing at the same time, the Dictaphone 
lineal characteristics adapted to the 
new proportions. 

In the field of business machines, 
where prices run into hundreds of 
dollars, it is important to design long 
life into the appearance of the ma- 
chine and to avoid current fashionable 
trends in styling, lest obsolescence be 
created before the market has an op- 
portunity to absorb the idea. That is 
why I try wherever possible to find 


noise- 


some point in the engineering organ 
ism that is basically related to the 
function of the machine. Visually, a 
mechanism is a practical application 
of geometry. Some machines look 
dull, heavy and sluggish, others as 
though they radiated a life and energy 
of their own. This Time-Master was 
a combination of rhythmic and geo- 
metric elements, expressing a langauge 
of function best understandable to the 
engineer. It was my job to interpret 
and translate this language into geo- 
metric elements of form, contour and 
area to best express its function to the 
user. The industrial designer’s trans- 
lation must also express the quality 
of the mechanism he is covering up. 
This is why I feel that good engi- 
neering can aid the industrial designer 
in producing the end result and that 
consistently good engineering over a 
long period of time and on many 
models does much to establish definite 
family characteristics which can be 
picked up by the appearance designer 
and developed into an integrated and 
lasting form of beauty. In the last 
analysis, it is his job to produce a 
pleasing, saleable exterior design, con- 
sistent with the product’s function. 


Earlier Cameo Model dictating ma- 
chine, showing origin of the Dicta- 
phone family design characteristics. 
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The new Singer sweeper has a two-shaft handle with enclosed cord reel. 


til 


Designed to Reduce Weight and Bulk 


W HEN the Singer Sewing Ma- 

chine Company, which had been 
marketing a vacuum sweeper for many 
years, determined to enter the postwar 
market with a newly engineered and 
designed floor sweeper, study of exist- 
ing machines revealed that the most 
undesirable characteristics of competi- 
tive sweepers lay in their excessive 
weight, bulkiness, inflexibility (for 
storage and carrying), clumsy bag and 
cord arrangements. Consequently, the 
new appearance of the Singer sweeper 
derives from the designers desire to 
rectify these drawbacks. 

Most striking feature of the new 
sweeper is reduced height of the motor 
unit. Complete rearrangement of the 
sweeper’s components made this pos- 
sible. Two suction fans, one at each 
end of the universal motor armature 
shaft, supersede the conventional bulky 
arrangement of a single fan. Besides 
reducing height, the two fans generate 
slightly increased suction which is 
evenly induced along the housing’s 
leading edge. 

The motor housing is fabricated of 
two aluminum die castings joined hori- 
zontally, with the lower casting remov- 
able for inspection. In the forward 





The new sweeper can be 
pushed under furniture as 
low as 6 in. from the floor. 


Automatic adjustment to 
rug thickness is provided 
by pivoted floating brush. 


part of the top casting a built-in light 
provides a wide practical arc of illu- 
mination, controlled by crystal glass 
lens of horizontal prisms. A _ sur- 
rounding bumper of flexible Vinylite 
protects the casting and also covers the 
joint between upper and lower cast- 
ings. 

Wheels are plastic and have a wide 
contact surface. Chromium discs on 
the rear wheels are coned inward, 
eliminating any projecting hubs which 
might mar furniture. During one phase 
of design it was proposed to enclose 
the rear wheels in order to achieve the 
simplest possible shape. However, the 
advantage from the standpoint of ap- 
pearance was outweighed by the addi- 
tion of weight and the difficulties of 
casting the shape. Total weight is 
now 17 lb 6 oz. 

Appearance-wise, the second im- 
portant design contribution is the two- 
shaft handle of aluminum tubing, with 
the bag centered behind the shafts. 
From the design standpoint the handle 
unit has two foci of attention—the 


lower section comprising the handle 
and cord reel case, and the upper grip 
handle and controls. This reel is not a 
new device with Singer, but the pres- 


Copyrighted by the Singer Mfg. Co., Inc., 1948. 
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Two small suction fans re- 
place one large fan, and 
produces greater suction. 


ent design permits it to be encased 
more efficiently between the twin shafts. 
The cord feeds from an opening at the 
back of the handle top through one 
shaft to the enclosed reel. In operation 
the reel feeds and takes up slack; for 
storage, the cord is retracted com- 
pletely. Singer’s nameplate and deco- 
rative panel are applied to the reel 
case which is formed of two vertically- 
joined aluminum stampings. These 
stampings include the carrying handle 
which is so placed that the weight of 
the cleaner is properly balanced for 
safety and convenience. 

All controls are located in the upper 
plastics handle, which has been molded 
to fit the hand comfortably and textured 
on the reverse side for a better grip. 
Every required adjustment can be 
made from here without stooping, ex- 
cept to remove the bag for cleaning. 
One button reels the cord; a second 
selects one of two speeds for light or 
heavy cleaning, a trigger action lever 
releases the handle to fold or to stand 
in several positions. 

Color styling produced a warm gray 
for the machine proper and the bag. 
The plastic sections are darker gray, 
and the metal trim is chromium. 


on the 
handle. 


All controls are 
molded plastics 
This button reels the cord. 
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JOHN VASSOS 
Industrial Designer 
John Vassos Associates 


An Assignment Without Restrictions 


NE OF the rare occurrences in 

the work of an industrial de- 
signer is when he is given an assign- 
ment with absolute and unrestrained 
freedom to solve it. This was the case 
when Miss Harriett Higginson, gen- 
eral manager of Consumer Custom 
Products for the RCA Victor Com- 
pany, charged me with the sole objec- 
tive of developing the finest and most 
efficient instrument panel that had ever 
been created. This was indeed a 
challenge, because some very excellent 
dials had been developed by the radio 
industry, in aviation, and for many 
technical and scientific instruments. 

Having originated for the Radio 
Corporation of America the _ push- 
button tuning principle and having 
created the first multiple horizontal 
dials, naturally I welcomed this assign- 
ment. Here at last was a great oppor- 
tunity to capitalize on the accumulated 
experience on various principles which 
had been tried and proven. 

Certain specific objectives had to be 
met in designing this new instrument 
panel, or dial: First, this dial was to 
be operated by a lay person, not trained 


in mechanical devices. There were 
29 operations involved in the manipu- 
lation of this dial. Six of them re- 
quired manual tuning and 23 were 
automatic. The chassis behind the 
dial was designed to take care of 
phonograph, standard broadcast, FM 
and short wave, plus a channel for 
television reception. This dial was to 
be housed in the finest custom cabi- 
netry obtainable in this country, in 
both traditional and contemporary de- 
sign, and hence the dial had to be 
suitable for both styles. 

The panel proper could have been 
designed for wood, glass, plastic or 
metal. A satin-finish metal surface 
was chosen, absolutely simple and de- 
void of any lines or decoration. Since 
the main functions involved the eye 
and the touch, visibility and ease of 
operation were the primary “musts.” 
If one chose to tune manually, the area 
for hand tuning is concentrated in 
proper relation to the whole visibility 
of the dial. However, if one wishes 
to pick stations automatically from 
standard broadcasts or FM, this is 
taken care of by a row of piano-like 


Tuning drum on the chassis has 

eleven sides, corresponding to the 

eleven channels for radio reception, 
television and phonograph. 


keys, generously designed for eas) 
finger manipulation with a long shaft 
of lucite, edge-lighted with call let 
ters inside, above each key. 
Electronicaily, the chassis provides 
nine bands of standard broadcast, FM 
and short wave, one for television and 
one for phonograph pickup. This set 
is capable of pulling in stations from 
the remotest corners of the earth, and 
from the angle of the radio fan ex- 
posing all eleven bands seemed desir- 
able. But since only one band could 
be used at a time it was decided to ex- 
pose only one band at a time. So an 
automatic drum, with a precise mech- 
anism for instantly revolving it to the 
desired service at the pressure of a 


(Continued on page 250) 
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Color 


Is the Component That Sells 


Color can do much in overcoming similarity of standardized prod- 
ucts and in stimulating sales, provided customer preferences are 


surveyed and psychological aspects of color taken into account. 


HROUGHOUT all industry, the 

growing appreciation of the selling 

power of color—attracting atten- 
tion to products in store displays, and 
building prestige and brand distinction 
has been marked in the past two years. 
One survey of leading manufacturers in 
a variety of fields indicated that over 25 
per cent had plans for the introduction 
of new colors in their product lines. In 
the field of electrically operated products, 
the percentage was even higher; among 
such producers queried, 28 per cent indi- 
cated plans for changes in color styling. 

One reason is not far to seek: In many 
fields, standardization of quality, work-. 
manship and costs at the production level, and gen- 
eralized adaptation of newly introduced design features 
by individual product groups, leave the public with no 
comparative basis for selection of one brand over its 
competitors. In the design of consumer products today, 
the problem of standardization affects the sales pros- 
pects of too many of our industries. 

During the period of easy selling, similarity among 
competitive products has been no bar to successful mer- 
chandising. It is in the period that lies ahead, with 
tightened purse and controlled credits for the consumer, 
that the manufacturers will be faced by a need for 
emphasizing the individuality of their branded products 
so as to obtain the consumers certified preference. Color 
can do this in a way that styling can not, because styling 
is too easily copied. 

For example, in the field of small appliances, no 
single product has been more affected by new competi- 
tion than electric irons. From a total of less than 20 
brands advertised nationally before the war, this indus- 
try has burgeoned into a total of 150 producers, enjoy- 
ing the fruit of war-time and early post-war shortages. 
Many of the newcomers imitated the products of stand- 
ard reputable manufactured brands, taking advantage 
of the tremendous post-war demand. Many of the new 
concerns had flagrantly copied outward appearance 
styling, without duplication of the interior mechanism 
upon which performance is based. But 1947 production 
of 9,400,000 irons provided a dramatic shake-down, both 
of the number of producers and of the prices charged 
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HOWARD KETCHAM 


Color and Design Engineer 


by some of the newcomers. 

In view of this situation, one company 
has acted to personalize its product by 
employing color styling to furnish brand 
identification and ready recognition. <A 
series of colors has been developed ex- 
perimentally for handles and control but- 
tons, but consumer preference testing 
will determine the color or colors actually 
selected for production. Furthermore, 
special color treatment for control knobs 
will be adaptable for all of the firm’s 
appliances, to serve as a prestige-building 
factor by giving ready brand identification 
to the entire line. 

The sales-building power of color is 
illustrated also by the tested effect of colored advertise- 
ments, which have been proved to increase reader re- 
sponse by 53 per cent. Small wonder that 90 per cent 
of new presses ordered by newspapers today have color- 
printing attachments. 

In application to the production and marketing of 
consumer merchandise, the use of color has an equally 
salutary effect on sales. Cities Service Oil Company, 
planning a post-war rehabilitation of service station 
properties, felt the need for a color and design treat- 
ment which would catch the eye of the passing motorist 
and readily identify the company’s thousands of vari- 
ously-styled filling stations. A newly-developed “Cities 
Service Green,” of maximum visibility consistent with 
the use of durable components, was applied to the 
company’s pumps in a horizontal striping pattern unique 
in the color treatment of electrically-operated motor 
fuel dispensers. The standardized color and design 
styling provided unity among the company’s twenty- 
seven different types of pumps, without the cost of re- 
building for nationwide uniformity. The same green, 
with distinctive bluish cast to provide maximum con- 
trast with a white background of blue undertone, was 
also applied to station structures, company vehicles, and 
containers. 

A single touch of red was added to the scene; the 
premium-grade gasoline pumps were colored in a vivid 
red striping to form a “color spotlight” for the higher- 
priced motor fuel. Maximum harmony was obtained 
by using a red of bluish hue. The same red was used 
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High-visibility colors for this Electromotive diesel-elec- 
tric locomotive improve appearance and highway safety. 


A COMPONENT 


i ne tases seen lati ee eRe 


Oil heater unit, in cheery color to meet 
current requirements for a furnace in 
keeping with cellars modernized into 
livable playroom area. Industrial De- 
signer Howard Ketcham has also pro- 
vided a new standard trademark to give 
the Thatcher Furnace Company line a 
touch of color on the salesroom floor 
and establish identity through products, 
sales literature, ads and stationery. 
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Space heaters for rooms in the average home 
were long characterized by drab brown colors; 













bright new colors, spatter-finished in two-tone ef- 
fects, in an appearance styling recently developed 
for The Coleman Company, appeals to home- | 
makers as a welcome note suited to light modern 
furniture. Color diversity broadens market. 





Color has been applied to filling station pumps 
of Cities Service Oil Company in unique hori- 
zontal color stripes so as to provide high visibil- 
ity and ready identification; cost of application, 
which previously barred such styling treatments, 
has been cut to a feasible figure by new process. 
Sales increases reported as high as 50 per cent. 
















As a color engineer who has been retained by 
two of the leading manufacturers of electric 
irons, Howard Ketcham has long held that a 
sizable share of the market can be. diverted to 
the product which offers varied color appeal. 
New Du Pont nylon plastic provides heat re- 
sistance needed to achieve color effects shown 
in illustrations of projected iron prototypes. 





Color renderings by Jack C. Wright 
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on containers for premium-grade packaged products., to 
provide a similar spotlight on the display racks and 
shelves. The result, as reported in a study published 
in “The Readers’ Digest,” was an increase in general 
sales from 10 to 30 per cent, and a gain in sales of the 
premium grades of the company’s products by as much 
as 50 per cent. 

In both instances, the important factor has been not 
only the development of color treatments to arrest the 
eye and furnish distinction to the brand, but the use of 
the colors to integrate all possible promotional aspects. 
The Cities Service program made use of the pump 
colors in a variety of ways to relate the colors to the 
brand in the public’s mind: on the trucks and tank- 
trailers; on the company owned tank cars; on con- 
tainers ; and on letterheads, promotional brochures, and 
full-color advertising. The variety of these uses pro- 
vides a protection as effective as any copyright, because 
the public has been led to connect the color treatment 
with the brand. 

In the application of color to the product itself, as 
well as to its promotional features, manufacturing indus- 
tries suffer most often, saleswise, because of failure to 
meet the color preferences of the consumer. Tastes are 
constantly undergoing subtle changes. One manufac- 
turer of space heaters found, for example, that the trend 
of home decor toward lighter wood colors in the so- 
called “modern” treatments permitted use of light- 
colored finishes in the metallic surfaces of room heaters. 
Dealers were inclined to take a dim view of the pro- 
posed additions to the line because in their past experi- 
ence the public had favored traditional dark browns; 
but advance testing of the market potentialities indicated 
that two-toned finishes, in various new treatments, ap- 
pealed to a sizable segment of the market. 

The average manufacturing executive or dealer knows 
all about the wants of his customers. What he doesn’t 
know is what the people who are not buying from him 





WHEN COLORS ARE USED IN COMBINATION 





would purchase, if the proper styling and color tre 
ment were made available. 

In many instances, the production official and t 
staff designer whose main interest is in product p 
formance have a tendency to seek some “system” whic 
by an all-embracing approach can provide the m< +t 
suitable color plans for a product. However, there 
no substitute for good-taste—and for the facts of ct 
rent color trends. 

There are six considerations which are pertine 
when planning color and design styling for both pri 
ucts and packages: 

1. Appeal to consumer experience. 

2. Appeal to regional preferences. 

3. Appeal to subconscious psychological reactions 

the public. 
Eliminate unnecessary colors from the line. 

5. Use practical colors. 

6. Go to the consumer to get the correct answer on 

color appeal. 

Here is what is meant by regional preferences: .\ 
manufacturer of electric trains found himself unable to 
sell one of the year’s featured models to children in a 
large area of the country. It was found that this model, 
a scaled version of a major line’s electric locomotive, 
had no selling power to youngsters in sections where 
electric locomotives were unfamiliar on the railroads. 
The same is true of color: A product whose color had 
a 30 per cent vote in one section of the country was 
favored by only 13 per cent in another region. Nation- 
wide sales power requires nationwide appeal. 

And here is what is meant by psychological reactions 
of the public: The Raytheon Manufacturing Company, 
in installing the Radarange on railroad trains and in a 
few hotels, found one flaw in its speedy new electronic 
cooking device which could prepare a steak in 45 sec 
the meat was “reconstituted” so rapidly that there was 
not time for it to brown while the necessary chemical 
processes of cooking were 
accomplished. The public 
was accustomed to browned 
surfaces on even the rarest 





Some GOOD Combinations 


FAIR Color Combinations | 


ee - steak; and it was necessary 
POOR Color Combinations to devise a_ high - heat 





Scarlet (bright red) and tur-|Vermilion (red-yel.-red) and Scarlet and green 


quoise (blue-green) chartreuse (yel.-green) 


Scarlet and blue 


Vermilion and purple 
Vermilion and blue 


Light peach (yel.-red) and 
dark violet 


Orange and blue Orange and green 





Red-orange and blue-green Orange-yellow and purple 





Golden yellow (yel.-red-yel.) 
and blue 
‘Yellow and green or violet 


Orange-yellow and turquoise 


| . 
Chartreuse and violet Yellow and tuquoise 


Chartreuse and purple (royal | 


blue) 
Chartreuse and coral pink (light,|Lime yellow (green-yel.) 
bright orange-red) | purple 


Lime yellow and blue IGreen and vermilion 


Turquoise and violet ‘Turquoise and blue 


-—— 


Scarlet and yellow 


Scarlet and violet 


Orange and purple 


Yellow and bright red 


and Lime yellow and turquoise 


Turquoise and green or 


“Radar-Sear,” which could 
in 30 sec brown the meat 
without cooking as a pre- 
liminary to the cooking of a 
steak electronically. 

Color habits are too 
deeply rooted in the mind 
to be overcome quickly. 
No color changes can he 
successful that fail to take 
into account peoples’ pre 
dices. This does not mean 
that color plans are fixed 
permanently for products 
it does mean that the evo 
lution of new and modern 
colors requires careful back 
ground study. So strong is 


Green and purple the prejudice for golde: 


yellow butter, for example 
yellow-green that margarine makers have 
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upon age-old associations. 








ing to the colors, such as warmth, love, etc. 







Red, dark & pure Amiable 
Pink, light & pure Delicacy 
Orange Benevolent 
Yellow, light & pure Exultant 


Chartreuse, light & pure Fresh, lively 


Green, medium Stability 
Turquoise, dark & greyed Profound 
Blue, dark Sincerity 
Purple, dark Ceremonious 


had to provide a coloring material with each package. 

The public’s psychological reaction to color is based 
Primitive man knew when 
fruit was ripe—not by hearsay, not by printed words, 


General Electric Co. 





ECORDING photoelectric spectrophotometer for 

automatically measuring and recording color, either 
reflected from painted surfaces or transmitted. It plots 
a curve of the light reflected from the sample for the 
whole range of the spectrum. The instrument consists 
of a light source which radiates all wave lengths of 
the visible and near infrared spectrum, a monochrom- 
ator for selecting monochromatic light as the spectrum 
is scanned, a flicker system for shining the light alter- 
nately (60 cps) on the sample and on a standard, a 
phototube and associated amplifier circuits, and a pen 
and ink recorder chart. In this view, the sample and 
the standard are seen placed against the integrating 
sphere at the right, while the operator is changing the 
speed of the recorder. The instrument is widely used 
in maintaining exact color specifications. 
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We react psychologically to colors, on the 
basis of ages-old associations which provide mean- 


INITIAL COLOR -—-> MOOD EXPRESSED --> WHEN CHANGED THUS -—> MOOD BECOMES 





Greyed intensity 
Greyed intensity 


Here are some changes in mood caused by altera- 
tions in the color in hue, lightness or darkness, 
and purity or greyness, according to the author. 


Brutality 


Insipid or frivolous 


Strong intensity Aspiring 
Medium dark & pure Prudent 
Medium dark, greyed Immature 
Greyed Innocence 
Purer, brighter Nostalgia 
Lighter Calm 
Lighter Softness 





but by color alone. 




















Scores of color associations are 


indelibly stamped on the pattern of our subconscious, 
dating back to the dawn of mankind’s history. Red is 
still associated with the heat of fire, blue with the 
purity of clear sky, green with the freshness of plant 
life, golden yellow with the light and gaiety of the sun. 

Psychological effect of colors on the operation, as 
well as the selling, of equipment is illustrated in the 
experience of a manufacturer who installed two electric 
power presses in his plant, one in standard drab colors 
and the other conditioned to obtain the best effect from 
light reflection, contrast with the colors of materials 
employed, and safe delineation of dangerous parts. At 
the end of two years the color-conditioned machine had 
such superior care by the workmen that it was evalu- 
ated at $500 more than the other by disinterested engi- 


neers taking inventory. 


Where a product line of various colors is offered to 
the public, an important production savings is the re- 
duction of unnecessary colors. In many lines 3 per cent 
of the colors produce more than 80 per cent of sales. 
It is smart economy to drop production of the weak- 
selling items in many such cases. The automotive indus- 
try in the early 1920’s was producing as many as seven 
different colors for a single model, changing the color 





line every 90 days 


a great and needless expense. One 


lacquer manufacturer alone maintained a line of 13,000 
standard automobile colors. Today, as a result of a con- 
sumer-preference testing campaign extending over sev- 
eral years’ time, the entire industry uses less than 360 
standard colors a year. One of the biggest producers 
confines its entire production color line to eight stand- 


ard colors and changes these only once a year. 


In the selection of colors, full consideration must be 


given to practical application of colors. 


A Pacific 


Coast railroad suffered from such an error in selecting 


colors for its new diesel-electric locomotives. 


The 


original choice was green and yellow, but in operation 
it was found that the attractive combination blended too 
well with the summertime foliage of Northern Cali- 
fornia’s Feather River Canyon, cutting visibility and 


(Continued on page 238) 
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Its Economic Aspects 


The cornerstone of mass production in American in- 
dustry is Standardization. Its strength is derived from 
the voluntary participation of all interested groups. 


LESLIE D. PRICE 
Manager, Engineering Department 
National Electrical Manufacturers Association 


in Chicago during October 1947, Charles F. Ket- 

tering stated that what we had developed in this 
country beyond other manufacturing countries is the 
ability to make duplicate or interchangeable parts. That 
is mass production. He further stated, as a matter of 
fact, that the people who first started mass production 
were the printers. With movable type, all sorts of 
things could be set up and duplicated readily. Every 
word that was printed was reproduced over and over 
again, exactly the same. 

In industry, instead of the printed word reproduced 
over and over again, it is nuts, bolts, rivets, sheet metal, 
punchings, stampings, motors, transformers, toasters, 
watthour meters and a multitude of such components 
and assemblies of standard components. What makes 
this possible? The answer is “standardization.” 


[i HIS address before the Machine Tool Congress 


National, Industry, and Company Standards 


Standardization is an extremely broad term. Indus- 
trial standardization may be considered as falling into 
three general classifications: national, industry, and 
company. While many standardization activities are so 
closely interwoven and interdependent that it is often 
difficult to draw a distinct line of demarcation between 
these three classifications, they may be defined gener- 
ally as follows: 

American standards are national in scope and are de- 
veloped through the all-party-at-interest proce- 
dure of the American Standards Association and 
hence are generally recognized and accepted by 
producers, consumers and general interest groups. 

Industry standards may also be national in scope. 
They are considered, broadly, as those developed 
by industry trade associations, professional engi- 
neering societies, governmental bodies or other 
associations or engineering groups. 

Company standards, as the name implies, are confined 
to standards and specifications developed for use 
within a company. 

Basically, the same fundamental standards obtain at 
all levels. The industry standard is generally more de- 
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tailed and covers phases of the subject neither neces- 
sary nor desirable in the American standard. Simi- 
larly, the company standard is basically the same as the 
American and industry standard but covers the subject 
in considerably greater detail than either of the others. 

For example, the NEMA Motor and Generator 
Standards include all the applicable provisions of AIEE 
Standard No. 1, General Principles Upon Which Tem- 
perature Limits Are Based In The Rating Of Electric 
Machines And Apparatus, and ASA standard C50, 
Rotating Electric Machinery, plus such design and 
manufacturing details as frame and mounting dimen- 
sions, shaft extension dimensions, pulley diameters, tol- 
erances, nameplate marking, and many other charac- 
teristics which assure interchangeability and suitability 
for various conditions of service. 


About the Author 


As manager of the engineering and regulatory legis- 
lations departments of NEMA, Mr. Price heads two 
groups that come under the guidance of the Codes 
and Standards and the Regulatory Legislation Com- 
mittees. The main function of the engineering de- 
partment is to coordinate all standardization work 
within NEMA and with other national standardizing 
agencies such as the American Standards Associa- 
tions, the American Institute of Electrical Engineers 
and the American Society for Testing Materials. 
Work on codes largely has to do with state or mu- 
nicipal regulatory legislation affecting the installation 
or use of wiring and electrical apparatus made by 
member companies of NEMA. Mr. Price joined the 
NEMA organization in 1945 after serving 22 years 
with the Public Service Electric & Gas Company (of 
New Jersey) where he had been meter and wiring 
engineer since 1938. He was also an assistant elec- 
trical engineer for the Underwriters’ Laboratories, 
ollowing graduation from MIT in 1922. 
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These NEMA standards for performance and di- 
mensions provide the basis for selection and speci- 
fication acceptable alike to user and designer. 


Company standards and specifications go consider- 
ably further into the details of construction. For ex- 
ample, the specifications for steel and iron for the manu- 
facture of the rotors, frames and shafts of motors could 
not be included in industry standards without tending 
to stifle design and progress. The company standards 
may include details of composition and characteristics 
of all raw materials entering into the manufactured 
product and generally form the basis for purchase speci- 
fications. For these purposes specifications and stand- 
ards of such organizations as ASTM are utilized freely. 
Dimensional tolerances of component parts must be 
specified in order to facilitate assembly. Testing stand- 
ards are included all along the production line in order 
that the final assembly may meet the performance speci- 
fications of industry and American Standards. 

Many of us accept industry and national standards 
as a matter of course. Everyone admits that standards 
are indispensable tools to our industrial economy. Yet, 
probably relatively few of us have analyzed why. Stand- 
ards are used daily without thought or realization that 
we are using them, almost as we use the other common 
tools of industry without thought. Little do we stop 
to think of the utterly hopeless situation which would 
result in the manufacturing world without standards. 
Having them, let us see what they actually do for us 
in making so much available for so little. 


Standards Are Important in Design 


The use of standards simplifies design problems. Two 
of the basic considerations which the designing engineer 
must take into account are performance and dimension. 

Performance may include stress, strain, rigidity and 
other strength and mechanical considerations, or it may 
involve the operating characteristics of components, such 
as those of motors and control equipment. Design co- 
ordination of the characteristics of materials and com- 


ponents is always an essential for a properly functioning 
product. 


The preparation of specifications for materials and 
components used in the construction of the device is 
materially simplified through the application of national 
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and industry standards and specifications such as those 
of ASTM and NEMA. 

Performance standards facilitate the selection of com- 
ponents to achieve the desired results. For example, 
in the design of a piece of equipment operated by an 
electric motor, the operating characteristics of the com- 
pletely assembled machine determine the necessary 
starting torque, the speed, whether continuous or short- 
time duty is required, the service conditions under 
which the motor will operate, the type of enclosure 
necessary and the rating. An electric motor may be 
selected on the basis of established performance stand- 
ards with the assurance that the motor will perform 
satisfactorily. Typical performance standards for poly- 
phase induction motors are shown above. 

Dimension. Recognizing the necessity for inter- 
changeability of parts, dimensional standards facilitate 
design procedure. The use of standards in the design 
of components of assemblies not only facilitates the lo- 
cation of the components with respect to each other, 
but also assures complete interchangeability of parts not 
only from a dimensional but from a functional point of 
view as well. 

Again using the motor as an example, dimensional 
standards such as those contained in the NEMA Motor 
and Generator Standards assist the designer in select- 
ing a motor which will fit into the assembly physically. 
Some sixteen frame sizes with twelve standard frame 
mounting positions and three standard flanges give a 
wide range for selection of motors for a given applica- 
tion. A typical dimensional standard is shown above 
for a-c and d-c motors. 

Selection of the method of mechanical drive is facili- 
tated by reference to the motor standards on mechan- 
ical drives. Flat belt, V-belt, gear, chain or coupling 
drive standards give both performance characteristics 
such as speed and horsepower limitations and dimension 
limitations of pulleys, sheaves and sprockets. 

By eliminating or minimizing misunderstandings in 
the specifications of materials, parts, dimensions, per- 
formance characteristics, and ratings, standards of no- 
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menclature and dimensions further facilitate the design 
problem. Through such standards, the designing engi- 
neer knows what to expect in the line of performance, 
dimensional tolerances and other characteristics. Like- 
wise, the manufacturer or supplier understands pre- 
cisely what the designing engineer is specifying. In 
other words, the purchaser and the supplier are talking 
the same language. Misunderstandings are avoided and 
costly errors are obviated. 

Practically all standards include definitions, but un- 
der the general category of nomenclature and definition 
standards are such outstanding examples as the ASA 
Standards on: Definitions of Electrical Terms, Graph- 
ical Symbols and Abbreviations for Use On Drawings, 
and Classification and Designation of Surface Qualities. 

Where standardized materials and components can be 
used, the work of preparation of specifications by the 
designer is minor. Consider, for example, the specifi- 
cation of a 5-hp, 220-volt, 3-phase, 60-cycle, 1800 rpm 
squirrel cage, general purpose motor with class A insu- 
lation, class B design, open type, having 254 frame size, 
horizontal mounting with feet and with standard ter- 
minal location. This statement is simple compared with 
the pages of performance design and dimensional speci- 
fication which would be necessary without the available 
motor standards. Yet this specification tells the com- 
plete story, understandable to all suppliers. 

Such a specification based on a recognized standard 
eliminates hours of work in— 

Preparation of detailed specifications. 

Preparation of drawings. 

Research and laboratory test to determine perform- 
ance compliance with specifications. 

Preparation of detailed purchase specifications by 
purchasing agents. 

Supervision. 

In addition, the work of clerks and typists is mini- 
mized and the files are not overloaded with voluminous 
drawings and specifications. 

In the manufacturing process, the use of standard 
materials and components results in: 

Fewer items to be purchased with correspondingly 
fewer orders, fewer ordering specifications. 

Lower storage and issue costs of materials and 
components. 

Fewer stock bins and less storage space. 

Fewer stock cards and filing space required. 

Fewer clerical recordings. 

This rather sketchy review would be incomplete with- 
out mention of the economic value of standards in pro- 
duction and plant operation. 
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When a manufacturer produces standard products, 
the total production as the result of the use of standards 
is spread over fewer items, thus providing greater pro- 


duction of each individual item. Standardization, of 
course, demonstrates its greatest economic worth in the 
manufacture of items that are produced repetitively. 


Standards Reduce Production Costs 


In the ultimate, the repetitive manufacture of stand- 
ardized equipment or material eliminates changes in 
assembly lines, thereby increasing the rate of produc- 
tion. As deviations from the standard are introduced, 
interruptions in repetitive manufacture occur and the 
rate of production of any one item decreases. Fewer 
changes in production, of course, reduce the machine 
set-up time, supervision, inspection costs and also the 
probability of error. 

Of utmost importance in the manufacturing process is 
the matter of maintenance and repair of equipment. 
Standardization of parts by the manufacturer saves both 
the user of the equipment and the producer. Standard- 
ized parts obviate the necessity for the replacement of 
defective or worn-out parts by duplication through speci- 
fication of the part used in the original construction. 
A standard part can be ordered and the replacement 
effected. This obviously eliminates lengthy and detailed 
specification for replacement parts from the user of the 
equipment. Likewise eliminated is lengthy correspond- 
ence between the user and the supplier. Without the 
use of standard parts, voluminous blueprints and files 
of individual designs and specifications would be neces- 
sary to coordinate the specific design with each type of 
assembly. By the specification and use of standard 
parts throughout, insofar as it is practicable to do so, 
coordination of design of production facilitates and 
maintenance is effected. 

The use of specifications deviating from nationally 
recognized standards oftentimes necessitates the use of 
material not meeting the specifications and which would 
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normally be rejected because of the necessity of meeting 
production schedules. This is, of course, unsound op- 
erating practice but is sometimes necessary. 

The use of standards in production saves engineering 
time, clerical time, purchasing department time and 
assures better relationship between producer and user. 


Design Standardization Affects Plant Operation 


Individual pieces of equipment used in the manufac- 
turing plant are not isolated units in the production 
process. They are, rather, integral parts of the produc- 
tion system. If a unit fails, the whole system is out of 
operation. 

Maintenance is always important. Production line 
shutdown is costly. Partial or complete restoration of 
operating facilities are speeded up, by the use of stand- 
ard components in the system. The use of standard 
components in the design of production equipment sim- 
plifies and reduces the stock of maintenance equipment 
and materials, together with the necessary records and 
the procurement of replacement parts. The use of stand- 
ard equipment also minimizes the necessity for make- 
shift repairs. 

Safety is of primary consideration to every employer 
in promoting the health and happiness of his employees. 
Aside from the human aspects of management's interest 
in safety, accidents are costly. 

Safety standards help protect the life and limb of 
workers in many phases of manufacture. The economic 
gain of the manufacturer with a low plant “lost time” 


Standardized mo- 
tor enclosures elim- 
inate the costs of 
producing unneces- 
sary special de- 
signs, make these 
motors a sounder 
investment in plant 
equipment. 


accident record may be difficult to evaluate, but it is 
real and, in many cases, sizable. 

Inspection and test procedures are necessary both 
in the products and materials entering into production 
and to the production procedure of the entire manufac- 
turing process. Materials entering into production, if 
purchased on standard specification, assure that the 
products and materials are according to the purchase 
specification. If purchase specifications other than those 
based on recognized standards are used, inspection and 
test of all materials and products entering into the pro- 
duction of the completed material must be effected. 
Where standard products are used, established methods 
of test and inspection are used and sampling is made 
in accordance with well-defined standards. All prod- 
ucts must be inspected and tested before marketing. 
Inspection is generally a production operation following 
the assembly of the product through its manufacturing 
stages. Tests often supplement inspection at various 
phases of the manufacturing process. Final inspection 
and test assures conformity of completed products with 
its standard. 

Standards establish the test and inspection procedures. 
By following established testing and inspection pro- 
cedures and methods, the supplier and user have a com- 
mon understanding of performance. Misunderstand- 
ings between manufacturer or producer and customer 
are avoided. Both talk the same language. 

Sales. In addition to the economic advantage in the 
use of standards in design and manufacture, standards 
become an aid in establishing understanding between 
the salesman and his customers. The manufacturer 
and the prospective purchaser both talk the same lan- 
guage. The salesman has performance data, size and 
dimensional features, application data, and other infor- 
mation immediately available to present to the prospec- 
tive customer as the factual information. Misrepresen- 
tation is thus minimized, and understanding between 
the customer and the supplier is achieved. 





Standards are an essential tool of industry. While it is difficult to place a price 


tag on their value, it is felt in all phases of manufacture. The great strength of in- 


dustrial standardization is derived from two factors: the voluntary nature of stand- 
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ards, and the participation of all interested groups in development of standards. 
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in the Homemaker’s Place 


A constructively critical viewpoint from 
an exceptionally competent critic—for 
the home appliance designer who could 
use a better understanding of what 
performance means in the home. 








ROBABLY the quickest and most effective way 
Pp to improve electrical appliances for the home, 

and get to consumers the kind of information 
they would like to have about them, would be to add a 
new requirement to the qualifications necessary for the 
design engineer. Let him spend a year at the job of 
homemaker, with six months of his service in an urban 
home and six on a farm. If he could take it, he would 
learn what is meant by conditions of use, performance 
in service, the need for standards and informative labels, 
and the value of valid certification—phrases which are 
likely to seem just so many words. 

His wife, of course, will have to take a job and ex- 
pect him to operate the home and buy for the family 
within the income she makes. Two or three children 
should be included in the household, so he can get a 
realistic conception of their need for attention, patience 
and affection, their clutter, their rapacious appetites, 
their wear and tear on clothes and the home. There 
will be the inevitable three meals a day to plan with a 
balance between good nutrition and minimum cost, the 
marketing to do, cooking, and dishes to wash. He will 
have to bone up on the care of painted, varnished, enam- 
eled, glass, porcelain, metal and fabric surfaces. He 
should be able to make minor repairs on electric plugs, 
faucets, and furniture if he wants to save on service 
bills. The inevitable mending and darning will be wait- 
ing for those minutes when he drops into a chair to rest. 
In the country he will find fewer outside services to 
call upon, a garden to help plant and tend, and food to 
conserve for winter. In the city, chasing soot and grit 
which seep and blow in will take a lot of his time and 
energy. If he stays with the job for a year, he will get 
a true picture of the seasonal cycles of homework, in- 
cluding the major upkeep problems, coping with the 
children’s accidents and illnesses, and entertaining un- 
expected visitors while the routines of meals, laundry 
and cleaning must go on. He will discover that a 
homemaker has something to do besides use and care 
for her equipment. 

One of his most baffling jobs will be that of purchas- 
ing agent for the family. He will be charged with the 
duty of spending most of the family income, and do it 
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so judiciously that it will buy the highest possible level! 
of living for the family. Faced with the tremendous 
variety on the market, the continuous radio, newspape1 
and magazine appeals to buy, a lot of wants sponta 
neously expressed by every member of the family, and 
barely enough money to cover the things the famil) 
must have, he will understand why people are becoming 
more conscious of their problems as consumers. 

He may have missed being exposed to the consumer 
education which has begun to permeate school and col- 
lege classes in the last fifteen years. But his children 
may be attending school in one of the 700 communities 
now using the consumer education materials published 
by the Secondary School Principals Association and 
financed by the National Better Business Bureau. If 
their school has no classes labeled “consumer educa- 
tion,” they probably will be getting a taste of it anyway 
in subjects as diverse as science, social studies, mathe- 
matics, business and home economics. The theme of 
this education, he will find, is that people need to make 
wise choices between the things they spend their money 
for; they need more information about goods so they 
can compare similar articles and choose the one best 
adapted to their needs and resources; they need to un- 
derstand better their role as consumers in our economy, 
because it is the money they spend which keeps it rolling. 

If he asks other homemakers how to choose an appli- 
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ance that will represent the best value for his money, 
chances are he will be referred by some one to Con- 
sumer’s Research or Consumers Union. The first of 
these services has been operating for 20 years; both test 
consumer goods and try to answer the questions con- 
sumers are asking. He may glean useful information 
from such sources as the publications of the Bureau of 
Human Nutrition and Home Economics, U. S. Depart- 
ment of Agriculture, his state Extension Service, the 
numerous “how to buy” publications and articles in 
magazines. And he will come upon such frustrating 
comments by reliable, unbiased researchers as “Labels 
do not tell how a refrigerator is built or how it will 
perform”; and “You can usually judge for yourself 
whether a washer will be easy to operate, easy to care 
for.... You won't be able to tell how good a washing 
job the machine will do or how long it will last.” 

At any rate, he will begin to understand why the 
American Home Economics Association, which special- 
izes in problems of the home and family, has been work- 
ing for a quarter-century toward development of stand- 
ards and more adequate labels for consumer goods. 
Since 30,000 home economists are teachers in schools 
and colleges or home demonstration agents in the Ex- 
tension Service throughout the nation, they are influ- 
encing the buying habits of millions of families. He 
may even hear about their close cooperation with re- 
tailers. Together with other consumer-interest groups, 
home economists and retailer organization have been 
working through the National Consumer-Retailer Coun- 
cil, founded in 1936, to promote development of stand- 
ards for consumer goods and more adequate labeling. 

By the time he has carried the load of being a home- 
maker for a while, with all its diverse demands upon 
his physical and emotional energy, and all the skills it 
requires, he will begin to have a conception of what the 
words “conditions of use” and “performance in service” 
mean. Those should be the most important words in 
a design engineer’s lexicon. He will expect electrical 
appliances to simplify his work, do well the jobs they 
are expected to do, operate economically, justify their 
expense through durability, and not compli- 
cate his life and his household budget with 
problems of upkeep and repair. 

The first thing he will demand of any 
electrical appliance, of course, is that it be 
safe to use. Fortunately, a lot of protec- 
tion has been provided for him and his 
home through the American Standard 
safety codes of the American Standards 
Association. He will look for the Under- 
writers’ Laboratories approval on all ap- 
pliances and attachments. 

He will become an advocate of such 
seemingly minor things as electric plugs 
which don’t have to be handled like eggs 
to keep from pulling out the wires when 
they are detached from the wall. He will 
want plugs which are resistant to home 
accidents, such as dropping or being 
stepped on. Cords which will withstand 
the maximum amount of wear before hav- 
ing to be replaced will be a “must” on 
every appliance he designs in the future. 
He will wonder why manufacturers use 
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poor grade cords on appliances that must last a long 
time. And he will want cords long enough so he won’t 
have to fuss with extensions. 

As he works with the appliances already in his home, 
he will find some of them hard to clean. Grooves in 
the casings and those fine lines on metal trimmings will 
become exasperating. If he has any aesthetic sense, 
he will know that such “modernistic” folderol is inar- 
tistic as well as inappropriate. He will bless manufac- 
turers who have put rounded corners in interiors of 
appliances, and have found ways to make oven racks, 
broiler pans, hot plates and toasters so they are not so 
difficult to keep clean. 

Some of his older appliances may be rusting at joints 
or around the edges. He will wonder why companies 
with good reputations cannot make equipment with fin- 
ishes, or out of materials, that will stand up to the 
ordinary conditions of use. He will discover, as some 
manufacturers apparently have not, that all laundry and 
kitchen equipment is used with water and materials 
should be carefully selected for rust resistance. 

After he has tried defrosting the refrigerator with 
the automatic defroster just one time, he will discover 
its deficiencies. If he is not at hand when it clicks on 
the power again, he will find ice frozen solid on the 
interior of the freezing compartment. He will have to 
detach the plug and resort to pans of hot water to clean 
up and dry it. 

He will wish there were some device to absorb the 
smoke and grease from the oven. It will be a nuisance 
to have to clean it off the walls periodically. He'll 
wonder why engineers ever thought it a bright idea to 
locate heat control devices on the back of the range 
panel, where arms get burned with steam from reaching 
over hot pans to use them. 

When he is ironing and something goes wrong with 
the permanently attached cord, he will have the chore 
of drying all the dampened clothes until he can get some 
one to repair it, or rushing out to find a woman to take 
on the job until he can get his iron back. He will begin 
to think about better ways to protect the hand from 





“After he has tried defrosting the refrigerator with the automatic defroster 


just one time, he will discover .. .” 
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the hot metal. He may find the heat control dial hard 
to read and inconvenient to use. Almost surely the dial 
markings will not be accurate and he will have to rely 
on experience for the right setting. Particularly when 
he is ironing acetate rayon, the wide temperature span 
on the on and off cycle of heating will be irritating and 
may ruin a garment. 

Perhaps he will get tired of shifting his laundry day 
around to suit the weather, and decide to squeeze enough 
money out of the family budget to buy a clothes drier. 
After he gets it home and uses it for a while, he may 
feel that even the weather is less a problem. If he was 
not expert at dealing with mildew and repairing plaster 
before he got it, he soon will become so. The pounds 
and pounds of moisture it tosses into the air have no 
place to go but into the home somewhere. The hot air 
plus moisture it gives off will not add to home comfort 
in summer. And he soon will get weary of wiping up 
the lint it throws over everything. 

The job of emptying the vacuum cleaner bag every 
time he uses the machine will become an awful nuisance 
when that chore is added to all the others he must get 
done. Buying paper bags to catch the dirt and throw- 
ing them away each time seems too extravagant for his 
circumstances. He may consider trading it in on one 
of those new kind with other methods of handling dirt 
when he can learn more about their cleaning efficiency 
and cost of upkeep. 

He may notice that the base of his food mixer is show- 
ing a little crack and getting a little swaybacked. He 
decides to get that straightened and reinforced before 
it gets worse. But the repairman says those bases are 
made of brittle metal, and there is nothing to do but get 
a new base if he can. 

After one experience with having all the food in his 
home freezer spoil because the current failed without 
warning him, he will want it equipped with some sort 
of alarm mechanism so he can take action to save the 
food the next time it happens. 

When he gets through with his sabbatical year as a 
homemaker, he will have learned a lot about the appli- 
ances already in his home, and probably wish he could 
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afford more, or later models. But he will have a sure 
feel for the limits of most family budgets and the seem)- 
ingly endless demands on them. 

He will resent, as many homemakers do, having to 
pay for luxury models which have non-utilitarian fea- 
tures in order to get some of the added conveniences 
he wants. He may resolve to take a stronger stand 
with the sales department, and insist that appliances 
are bought to do certain jobs; that their efficient per- 
formance in use and durability should not be sacrificed 
for non-essential features when costs of production are 
being considered. Having seen theories subjected to the 
acid test of use, he may be stimulated to search more 
earnestly to balance the lowest possible cost of production 
with the materials which are best adapted to use condi- 
tions, stand up best to continuous wear, and require 
the least upkeep and cost in operation. He will learn a 
lot from the repairmen in his community about the 
points of failure in different brands of appliances and 
wish his sales organization had a systematic method for 
getting such information to him. He will understand 
the need in most homes to conserve hot water. And 
he will see why operation of an appliance in a laboratory 
or salesroom and in a home are horses of quite different 
colors. 

As he designs appliances, he will bear in mind the 
difficulties that face family purchasing agents who are 
trying to make wise and economical selections. He will 
understand something of the frustration they feel when 
they are spending the considerable sums that many 
appliances cost, without being able to find out how well 
the appliance does the job for which it was intended, 
how long it will last, or whether they are being used 
without their knowledge as guinea pigs to test some 
new part. He will do his best to speed the development 
of standard use tests. Now that consumers are becom- 
ing more economically literate in the use of their in- 
comes, they are beginning to think that more and better 
testing should be done by appliance manufacturers be- 
fore products are marketed. 


Testing Standards Needed 


By better testing, they mean the adaptation of labora- 
tory tests to home-use conditions as nearly as possible. 
Why test ovens or refrigerators empty, when they never 
are used that way? Why predicate the washing effi- 
ciency of a laundry machine on 180 deg water, when 
that in homes is 120 to 140 deg? Agreement between 
manufacturers and users of appliances on standard test 
methods, based on the common conditions of use, has 
lagged far behind the need for them. Work on stand- 
ards for a number of home appliances now is under 
way in the American Standards Association. Con 
sumers realize that test methods must be standardized 
before they can get the kind of information they are 
seeking about appliances. But they do not want the 
work to stop at test methods. They want these meth- 
ods to lead to definitions of performance, durability and 
cost of operation of an appliance under uniform, stand 
ard conditions which approximate those in a home. 

As more nationally recognized standards of this sort 
become available, consumers may be given more confi 
dence than they have now in certifications and ap 
provals. They have learned that they can rely on the 

(Continued on page 238) 
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Clary Multiplier Corporation Cash Register 

Hotpoint, Incorporated Commercial Cooking Appliances 
Morey Machinery Co., Inc. Railroad Axle Lathe 

Shuron Optical Company, Inc. Sphere Lap Generator 

The Warner & Swasey Company Single-Spindle Automatic 
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Wide Field of Product Designs 


Entries for the TENTH AN- 
NUAL ELecTricAL MANUFAC- 
TURING PRoDUCT DESIGN 
Awarps this year were more 
truly representative of really 
new postwar designs since the 
main problems in 1946 and 
1947 involved catching up with 
pentup demand rather than 
stimulating markets by new designs. 

Like those of preceding years, this year’s Awards 
were intended to stimulate and encourage engineers 
engaged in product development and to reward them 
with recognition for achievement in the design of 
electrically operated products. 

This year’s entries were characterized by a much 
greater diversity of products than before although 
this trend is not wholly reflected among the award 
winners. Moreover, most of the manuscripts were 
of a high calibre and described designs of real merit. 
Hence the task of the judges was not an easy one. 

Each entry had to get over a number of hurdles. 





The judging of the Tenth An- 
nual ELecTRICAL MANUFAC- 
TURING Product Design Awards 
has been an absorbing experi- 
ence. As an industrial designer, 
my attention was again focused 
on the tremendous ingenuity of 
electrical engineering and the 
varied and interesting range of 
its products. It is good to see how much inventive- 
ness and knowledge are constantly active outside 
one’s own direct professional field. 

Generally speaking, it was depressing to find how 
inferior the design of consumer goods is to the 
design of machine tools and instruments. The ground 
which industrial designers appeared to have won in 
the past in electrical appliances in the consumer goods 
field seems pretty largely to have been lost. Quite 
superficial “packaging” and lack of originality seem 
to have reduced this field largely to the design of 











FRANK J. OLIVER, Editor, ELECTRICAL MANUFACTURING 


In the first place, the manuscripts had to satisfy the 
rules of the contest, and several were rendered in- 
eligible because they were much too long or too short. 
Secondly, they had to present an original solution to 
a design problem, both from an electrical and a me- 
chanical point of view, and lastly the appearance of 
the product had to satisfy modern standards of in- 
dustrial design. And in his own mind, each judge 
compared the product described with equipment or 
appliances with which he was already familiar. 

The judges were obviously impressed not only 
with what many designers had achieved engineering- 
wise but also with what they were able to accomplish 
in creating new markets, or in the case of industrial 
machinery, in cutting manufacturing costs. For the 
broad objectives of the design were also appraised. 

The individual comments of my four fellow mem- 
bers of the jury are presented here. To them the 
publishers owe a debt of gratitude for the time and 
conscientious effort, mostly “after hours,” that they 
spent in discharging their responsibilities in weigh- 
ing the relative merits of the designs. 


PETER MULLER-MUNK, Industrial Designer, Peter Muller-Munk Associates 


boxes, fancy nameplates, and over-styled hardware. 
Functional relationship between the mechanism and 
appearance are rarely evident, and the whole field 
seems plagued by a general sterility of design imagi- 
nation. It should be pointed out, however, that these 
observations refer strictly to appearance design and 
in no way are meant to reflect adversely on the high 
standard of engineering achievements. 

It was most gratifying, on the other hand, to ob- 
serve the high standard of machine and instrument 
design. It was quite difficult to discriminate between 
these entries because so many papers and products 
of equal excellence had been entered. The care with 
which not only engineering but also appearance fea- 
tures were analyzed and the sophistication with 
which very difficult and complex problems were han- 
dled should be very highly commended. The col- 
laboration between professional engineering and pro- 
fessional design has produced results which for 
overall efficiency can hardly be matched. 
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Anyone reading all the manu- 
scripts submitted in this contest 
could not but be impressed by 
two things: 

First, there are still many 
engineers who have the convic- 
tion that initiative and hard 
work are worthwhile and to be 
admired—more power to them! 
Many of the manuscripts were from small groups or 
individuals who, lacking the laboratory facilities and 
technical perfection of their larger competitors, never- 
theless demonstrated such keen ingenuity and en- 
thusiasm for their project that even the most critical 
judge must be impressed with their results. 


The annual contest conducted 
by ELECTRICAL MANUFACTURING 
is an excellent means of meas- 
uring the progress of develop- 
ment of machines and equip- 
ment which contribute so greatly 
to the standard of living en- 
joyed by a free people. The 
imagination, initiative and skill 
of men given unlimited opportunities is demon- 
strated by the variety and excellence of manuscripts 
submitted for these Tenth Annual Awards. It is no 
easy task to select the best. Undoubtedly each paper 
represents the best efforts of the contestant; and just, 
thoughtful consideration is demanded of those who 
serve as judges. 

There is ample evidence in a contest of this char- 





In attempting to rate manu- 
scripts covering such a wide 
variety of subjects as machine 
tools, home and industrial ap- 
pliances, instruments, electron 
tubes, etc., my colleagues and 
I found it rather difficult to 
make a fair comparison. We 
tried not to let ourselves be 
overwhelmed by the complexity of some of the ma- 
chines and to judge each apparatus upon its merits in 
comparison with others in the same or related fields. 
The rating sheet proved very helpful and generally 
well-balanced. This was demonstrated by the fact 
that those papers which were rated by more than 
one received closely similar ratings. 
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“DAVID B. SMITH, Vice President, Research and Engineering, Philco Corporation 


Second, it is apparent that engineers and designers 
are back at work again on their lifetime job of in- 
venting still more ways of making it possible for men 
and women to produce more by working less—by 
using their heads instead of their muscles. Because 
they have not been satisfied with laborious processes, 
they have invented mechanized, simplified and more 
efficient substitutes. 

The papers in this contest ran the gamut from 
rather simple but ingenious tools to thoroughly engi- 
neered home appliances by big companies with well- 
staffed engineering and product design departments; 
to enormous power tools of unusual complexity. But 
the underlying theme is always the same: How to find 
a better product or service at a lower cost. 


M. S. GJESDAHL, Professor of Mechanical Engineering, Pennsylvania State College 


acter to show that the fundamentals of engineering, 
especially in design and in production, play an im- 
portant part in the development of the manufactured 
product. Of particular interest were the manuscripts 
which contained an analysis of the engineering prob- 
lems involved. Ordinarily the ultimate user of a care- 
fully designed and manufactured piece of equipment 
is unaware of the maze of details which lead to the 
finished product. 

ELECTRICAL MANUFACTURING is to be commended 
for its part in stimulating interest in the develop- 
ment of products which are necessary in the domestic 
and industrial phases of our economy. The continual 
searching for improvement brings reward and satis- 
faction for the effort required, and a contest of 
product designs encourages the engineer to tell his 
story to the public. 


WILLIAM C. BROEKHUYSEN, Electrical Engineer, American Machine & Foundry Co. 


We regret very much that the limited time made it 
impossible to double-check the rating of all the more 
important papers. Perhaps we should blame the 
contestants for submitting so many good ones! On 
the other hand there were some who apparently mis- 
took this for a publicity contest. Some of the best 
presented papers failed to make the grade simply 
because they tried to make up, in form of presenta- 
tion, for what they lacked in the way of new engi- 
neering skill and achievement. 


Plan Your Entry Now for the 1949 Awards 

That new electrically operated product now under develop- 
ment may be a potential winner of the ELEVENTH AN- 
NUAL ELECTRICAL MANUFACTURING PRODUCT DE- 
SIGN AWARDS. So why not start a file now and feed into 


it background data for your manuscript. 
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Push button control of all functions: of this 
Hi massive I50-hp axle lathe provides effortless 
I operation; multiple carbide tooling and 
| automatic cycle control cuts machining time 
| to one-quarter; automatic loading made 
iI ; 
| possible by new end-drive chucking method. 











ailroad Aue Lathe 


With Automatic Electro-Hydraulic Cycle 


Control And Novel End-Drive Mechanism 


of railroad axles of uni- 


jections on days where the opera- 


IGH production turning pogeRT KURZWEIL °° with a high percentage of re- 


form quality and with- 
out manual effort is made _ pos- 
sible with this push button controlled ma- 
chine, by an interesting combination of elec- 
trical control with hydraulic power and many 
radically new mechanical features. 

The method of turning railroad axles has 
remained basically unchanged for more than 
30 years. The operator on these out-dated 
machines had to be a powerful man to swing 
the axle on a chain block into a center-drive 
lathe, and at the same time he had to learn 
the irade of axle turning for a number of 
years before being able to turn out a satis- 
factory product. Also, according to a super- 
intendent of a railroad shop, “Every axle 
turner was a potential compensation case be- 
cause sooner or later he was suffering from 
hernia, due to the continuous effort required 
on axle turning.” 

Even under the best circumstances, the 
quality of the finished axle depended to the 
largest extent on the carefulness of the opera- 





Encased at the right is the main hydraulic system, comprising 
fixed and variable delivery pumps driven by a single 10-hp 
motor, for supplying the end-drive chucking mechanism, the 
six cross-slide cylinders and two carriage traverse cylinders. 
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Chief Engineer 





tor did not feel like doing his 
best job. 

Tremendous strides were made in the de- 
velopment of new methods for heavy duty 
turning of shells during World War II. The 
further development of these methods and 
their application to the turning of railroad 
axles have been successfully applied on the 
automatic railroad axle lathe, developed by 
the Morey Machinery Company, Inc., of New 
York, N. Y. 

The first stage of the development of this 
new machine was to set three main objectives 

effortless operation, increased production 
and improved quality. 

Effortiess Operation: Push button controls 
for all functions of the machine in combina- 
tion with an automatic work cycle provide 
effortless operation. In order to make load- 
ing, chucking, and unloading automatic a 
radically new end-drive chucking method was 
developed. Hydraulic power replaces man- 
power for the operations of chucking and 
clamping, clutch, brake and tailstock actua- 
tion as well as all feed and traverse move- 
ments of tool slides and carriages. 


Increased Production: Making the best 
use of tungsten-carbide tools at their maxi- 
mum efficiency, the machine has been care- 
fully designed for extreme rigidity. The 
150-hp spindle drive supplies sufficient power 
for multiple tooling—up to eight tools cut- 
ting at the same time—to reduce the machin- 
ing time. All traverse movements are hy- 
draulically operated, reducing the idle time 
between cuts to a minimum. 

The complete machining cycle for the 
rough or finish turning of a railroad axle 
takes between 214% and 3 minutes, depending 
on the size of the axle, increasing the pro- 
duction four to five times over the present 
rate using conventional methods. 

Improved Quality: By giving special con- 
sideration during the design stage to all fac- 
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ors necessary to obtain a perfect and uniform quality 
of the finished axle, human skill has been replaced by 
automatic devices. Close tolerances are maintained due 
to the specially designed tool slides. 

An automatic work centering device also eliminates 
the necessity to measure each axle individually as it 
was done with the methods used previously. 

As a result of extensive experimental work, specially 
ground tungsten-carbide tools were developed to pro- 
vide a perfect finish on the axle. Using the shop terms 
of the railroad inspectors, the finished axle must be 
without “shine” and “whiskers.” 

“No shine” means that a dull grey finish is required 
to make the surface suitable for the burnishing opera- 
tion. “No whiskers” means that no rough edges must 
be left by the cutting tools, as they will show as small 
hairlines after burnishing, and the axle will be re- 
jected by the inspectors. 

In order to turn the axle completely in one chuck- 
ing, both ends of the axle must be machined simul- 
taneously, leaving no surface available for a conven- 
tional power chuck. The principle of the method fin- 
ally selected is an old one, having been used for cen- 
turies for wood turning. It is the principle of applying 
end pressure on the work piece from the tailstock and 
engaging driving buttons on the headstock spindle to 
transmit the power to the work piece. The application 
of this principle on a work piece made of steel, weigh- 
ing about 1000 lb and for an operation requiring mo- 
mentarily up to 225 hp took a substantial amount of 
courage and confidence. 

A study of the problem indicated that the power that 
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Four types of end-drive chucking buttons were 
tried before a satisfactory one was found. 
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can be transmitted by an end-drive chucking method 
depended on spindle speed, diameter of the flange on 
the work piece, the end pressure applied on the tail- 
stock, and size and shape of driving buttons. 

An experimental set-up on a hydraulic press was 
made to determine the relationship between end-pres- 
sure, effective radius and torque which can be trans- 
mitted to the work piece. As a result of these tests, it 
was found that an end-pressure of 50,000 Ib, or 25 
tons, was required to transmit safely the power neces- 
sary for the machining operation of the axle. Before , 
starting the design of the machine itself, it was first 
determined by calculation that the slender axle could 
stand such heavy end pressure. On all axles for which 
the lathe was to be used, the 25-ton pressure was found 
to be safe. 

The next step was to provide a machine on which 
this comparatively high end-pressure could be safely 
applied. This meant that the machine had to be actu- 
ally a combination of a heavy-duty lathe and a 25-ton 
press. In the design both headstock and tailstock are 
rigidly fastened to the bed, and the bed is designed 
strong enough to take this end-pressure without de- 
flection enough to impair the machine’s accuracy. 

An important feature of this end-drive chucking 
method is a pressure switch in the tailstock hydraulic 
line, protecting the machine against pressure failures 
by stopping the automatic work cycle in case the pres- 
sure drops below a safe minimum. 

Another problem was to determine the best shape 
and size of the driving buttons on the headstock flange 
to transmit the power safely and to keep marking of 
the axle to a minimum, avoiding any possibility of 
picking up waste material in the journal boxes on the 
railroad cars. 

Four different types were tested (see sketch) : Knurled 
button, Type A did not provide sufficient indentation 
in the flange of the work piece and the teeth ripped off 
before sufficient torque could be transmitted. Wedge 
button, Type B with a 60-deg lead angle and a 60-deg 
wedge angle pushed into the axle too deep, with the 
result that material was built up, which was objection- 





ELECTRICAL MANUFACTURING, October 1948 








tea >> >>> >>> >> 
& 5 ‘ rea BS 


x Kae Di 


HYDRAULIC |“ FRONT CARRIAGE CYLINDERS LINKAGE WITH LEVER RATIO OF 1:2 
LIFT CYLINDERS To MOUNTED ON SLIDE FOR SYMMETRICAL CONNECTING TAILSTOCK QUILL TO 
FACILITATE LOADING LOCATION THROUGH CENTERING DEVICE FRONT CARRIAGE CYLINDER SLIDE 


Longitudinal section of the lathe, showing the end-drive chucking method and automatic carriage and tool cen- 
tering device tied in with the hydraulically operated tailstock. 


able to the railroad inspectors. Special tooth form but- 
ton, Type C turned out to be too weak and broke due 
to the concentration of stresses in the sharp corners. 
Wedge button, Type D with a 30-deg lead angle and a 
90-deg wedge angle was finally selected, and turned out 
to be satisfactory during the test as well as in the field. 

The axle forging or rough turned axle is loaded into 
the machine end-milled and center drilled. A tolerance 
of 1% in. on the overall length is allowable, but regard- 
less of this variation, railroad standards specify that 
the width of the end flanges must be the same on both 
sides of each axle. 

To accomplish this in an automatic work cycle, a 
special centering device was developed. The tailstock 
quill is connected through a linkage with a lever ratio 
of 1 to 2 with the front carriage cylinder slide, with 
the result that the cylinder slide moves automatically 
exactly half the distance of the tailstock quill (see cross- 
sectional view). 

Both carriages holding the turning tools are con- 
nected to this front cylinder slide and during the chuck- 
ing operation are thereby positioned exactly symmetri- 
cal in relation to the axle. With this method, any varia- 
tion on the overall length is automatically divided, and 
the widths of the end flanges, although they may vary 
on different axles, remains always the same on both 
ends of each axle. As a result, the possibility of human 
error is eliminated and the accuracy of the finished 
axle is improved. 

Cutting tools—up to 14 are used on a single set-up 
are mounted on four front slides and two rear slides, 
using the same basic design. These tool slides consti- 
tute complete units which can be assembled separately 
and mounted on the machine by making only hydrau- 
lic and electrical connections. 

Many interesting features have been obtained by an 
unusual combination of electric, hydraulic and me- 
chanical controls. Start and stop, sequence of opera- 
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tion and timing of these slides are electrically con- 
trolled; directional control, fast approach, feed rate and 
rapid traverse are provided by hydraulic means. 

Each tool slide is equipped with a micrometer dial 
to provide size adjustment. This dial is mounted on an 
adjusting screw, changing the relation between tool 
slide and feed cylinder, with the result that the feed 
cylinder is always moving to the end of the stroke, 
regardless of diameter to be turned. Extreme accuracy 
can be obtained with this method, even on eccentric 
forgings and interrupted cuts, because a total pressure 
of 20,000 Ib holds each tool slide in place at the end 
of stroke. 

One of the objections against the use of hydraulic 
controls on production machinery, namely, the possi- 
bility of leakage due to loosening of fittings and the 
necessity of frequent servicing, has been eliminated by 





Thrust is carried on seven ball bearings. 
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Symbol 


MKS 
1 

2 

3 
PMI 
PM2 
CM 
CIR 
CIIR 
CHIR 
CRI 
CR2 
CR3 
ICR4 


2CR4 
CR5 
CR6 
CR7 
CR8 
CRS 
11R 
12R 
14R 
15R 
16R 
17R 
18R 
21R 
23R 
81 


82 

83 

84 
85 


86 
SCR 
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Description 


Main disconnect switch 
Short circ. protection 
Potential transformer 
Control cir. protection 
Hyd. pump No. | control 
Hyd. pump No. 2 control 
Coolant motor contro! 
Auto. cycle relay 
Rear cycle relay 
Front cycle relay 
Rear slide return relay 
Fwd. sl. drop-out relay 
End of cycle relay 
Front carriage drop-out 
relay 
Front carr. drop-out relay 
Control relay 
Control relay 
Control relay 
Control relay 
Cycle stop relay 
Clutch relay 
Brake relay 
Tail forward relay 
Tail return relay 
Headstock relay 
Front slide relay 
Cutting relay 
Front carriage relay 
Right side relay 
Clutch & coolant 
time delay relay 
Front carriage 
time delay relay 
Fwd. slide drop-out 
time delay relay 
Rear slide return 
relay 
Tailstock return 
time delay relay 
Brake timing relay 
pindle control relay 
Jog relay 
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Two views of the front carriage and the two right-hand tool slides mounted thereon, showing the massive overarm 


supports for the size adjusting dials. Major operating controls are: 1—selector switch, 2—ocation of limit 
switches, 3—stroke adjustment, 4—length adjustment handwheel, 5—hydraulic flow controls for cross slides, 
6—solenoid valves encased here, 7—check valves, 8—set-up switches for carriages, 9—flow control for carriages. 


using a single manifold block on each slide, with all 
connections drilled internally to cylinder, directional 
control valve, combination shut-off, check valve and 
flow control valve. 

The electric equipment on each slide consists of sole- 
noids for actuating the hydraulic directional control 
valve, limit switches to signal the end of the stroke to 
the control relay and the selector switch for individual 
control of each slide. Tool relief is provided on all 
slides during the automatic work cycle by electrical se- 
quencing the return movement of the cross-slides in 
relation to the carriages. 

Although the basic design of the machine remains 
the same for the rough and finish turning operation of 
the railroad axle, special devices are used for each of 
these operations. The rough axle forging is sometimes 
so eccentric that it cannot be cleaned up on one side, 
and might be spoiled if the full cut is taken. In order 
to avoid this, the Model AL for rough turning is 
equipped with a step-turning device making it possible 
to introduce a stop automatically on all four front 
slides and taking a part cut on the axle. This arrange- 
ment gives the operator a chance to check the axle be- 
fore continuing the machining and if necessary, re- 
move the axle from the machine for an additional 
straightening operation. The step-turning device is op- 
erated by a small hydraulic cylinder mounted on the 
front carriages and controlled by a solenoid operated 
4-way valve and selector switches. 

For the finish turning of the axle, it was found nec- 
essary to introduce a roller steadyrest on the rear slides. 
This device operates automatically during the work 
cycle by moving two rollers into contact with the axle 
on each slide after the dust collar has been turned by 
tools mounted on the rear slides. 

Direct current is used for the main drive motor to 
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provide variable spindle speeds over the full size range. 
The axle lathe for rough turning is driven by a 150 hp, 
600 to 1200 rpm variable speed d-c motor designed for 
momentary overloads up to 225 hp during approxi- 
mately 10 sec of each cycle. A rheostat mounted in the 
rear of the headstock controls the spindle speed which 
is indicated by a tachometer dial mounted on the front. 

Alternating current is used for the operation of the 
auxiliary motors driving the hydraulic pumps and cool- 
ant pumps. 

A transformer built into the main control panel sup- 
plies 110 volts for push buttons, limit switches, control 
relays, timing relays and solenoids, independently of 
the current used in the shop. The circuit is arranged 
for automatic control of the work cycle as well as for 
individual manual control for each slide, carriage, 
headstock, tailstock, clutch and brake. 

Due to the length of the machine (20 feet) it was 
found necessary to provide dual control for the auto- 
matic work cycle, making it possible to operate the 
machine from either headstock or tailstock end. While 
centralizing the cycle controls on these two panels, all 
manual controls are decentralized by locating the selec- 
tor switches directly on each slide. This arrangement 
makes it convenient for the operator to set-up the ma- 
chine because he can bring the tools in contact with 
the work while watching them closely. 

Six pneumatically controlled time delay relays ad- 
justable between 1 and 10 sec are used for the sequence 
between tailstock and headstock, clutch and brake, and 
to let the tools dwell at the end of the cut on all slides 
to obtain clean fillets on the work piece. 

Limit switches on all slides and carriages are auto- 
matically adjusted to the correct setting when the slides 
are moved from one position to another, assuring a 
positive sequence between the movement of these slides. 
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The automatic work cycle, controlled by one push 
button, provides the correct sequence for the complete 
machining of the railroad axle after it is loaded into 
the machine. It consists basically of three steps: Chuck- 
ing, operation of the rear slides and operation of the 
front slides. Three separate cycle buttons are pro- 
vided for each one of these steps, making it possible to 
operate the machine in a fully automatic work cycle as 
well as in any of these three parts of it. The four cycle 
control buttons are electrically interlocked so that if 
one of them is in operation, the other three are ineffec- 
tive. The automatic work cycle is as follows: 

Step 1—Chucking Cycle. Tailstock moves forward, 
pushing the axle towards the headstock driving buttons 
while the headstock center seats itself; brake is re- 
leased and hydraulic lifts holding the axle in the load- 
ing position are withdrawn. 

Step 2—Rear Cycle. Clutch is engaged, starting the 
spindle rotation, rear slides start forward movement in 
fast advance, automatically changing into feed by the 
predetermined setting, dwelling at the end of the for- 
ward stroke and return. 

Step 3—Front Cycle. Four front slides advance rap- 
idly, changing into feed at the predetermined setting, 
dwell at the end of their forward advance, and the car- 
riages start their longitudinal movement from head- 
stock and tailstock towards the center of the machine. 
The front carriages dwell at the end of their feed stroke; 
front slides return, front carriages return, spindle 
clutch is released, brake applied, and the hydraulic lift 
cylinders move back into the loading position. 

A separate push button controls unchucking of the 
axle because it was found more practical to leave the 
axle chucked in the machine at the end of the auto- 
matic work cycle. 

An emergency stop button makes it possible to in- 
terrupt the cycle at any point in case a tool breaks or 
if the operator has to leave the machine. This emer- 
gency stop will release all cross-slides but the front car- 
riages will return after the front slides are withdrawn 
in order to avoid scraping and possible breakage of the 
carbide tools during the return stroke. In case the 
voltage on the main drive motor drops below a safe 
minimum or the pressure on tailstock and clutch should 
fail, the work cycle is automatically interrupted in the 
same manner as if the emergency stop button is pushed 
by the operator. This arrangement makes the machine 
as foolproof as humanly possible. 

Following the modern trend, the appearance of the 
Morey railroad axle lathe was given careful study to 
provide functional design, combining beauty with util- 
ity. By keeping the height low, the rigidity of the ma- 
chine is increased and a low-swung overall outline gives 
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In the upper right of the electric control panel are 
six time delay relays, while below are grouped heavy 
duty mill type control relays. Contactors for the two 
hydraulic pump motors and coolant motor at left. 


the correct impression of ruggedness. Sound propor- 
tioning of all units results in a good balance of size and 
shape on all parts of the machine. 

Symmetry is the keynote for the arrangement of the 
dual control panel containing the push button stations 
and the dial controls on front and rear slides. Unbal- 
ancing this symmetry to a certain degree by variation 
in the mounting of the tachometer on the headstock 
and the pressure gage on the tailstock does not disturb; 
on the contrary, it provides an interesting note in the 
overall appearance. 

Following the same thought in the selection of hy- 
draulic and electrical components, they are either panel 
mounted or flush mounted. The result is a minimum 
of hidden corners, important for keeping the machine 
clean in addition to smooth lines and pleasant ap- 
pearance. 

A dramatic note is added on all cross-slides by pro- 
viding carefully designed ribs, which interrupt the 
otherwise large surfaces, adding to their strength and 
leading the attention of the operator to the control 
dials. 

Styling of the axle lathe has not been done for ap- 
pearance’s sake only, but always with a purpose in 
mind. It was found—contrary to a widespread preju- 
dice—that this type of styling tends to reduce manu- 
facturing and maintenance costs, at the same time add- 
ing an important sales feature—style and character. 
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With a successful adding machine as a basic 
unit, the design problem was to develop an 
efficient combination cash register-adding 


machine able to penetrate a highly compet- 






tion, lower cost, eye-appeal and simplicity. 





| 
itive market by advantages of faster opera- 
| 


Cash Register 


Snap-action switches and centrifugal 
speed control are ingeniously applied. 


in the highly competi- 


% TERING a new product ROBERT E. BOYDEN "8 2” electric cash register 


that not only would preserve 


tive and old-established Assistant Chief Engineer the speed, efficiency, compact- 


cash register field was moti- 

vated by two considerations. It was be- 
lieved that the field needed a lower-priced 
electric cash register, more attractive in 
appearance and more convenient to operate 
than existing products, and one that also 
could be used as an adding machine. More- 
over a cash register-adding machine combi- 
nation was seen as a natural addition to the 
comparatively new line of all-electric adding 
and calculating machines developed in the 
last nine years by Clary Multiplier Cor- 
poration. 

Since the market already offered several 
cash register-adding machine combinations 
by old-established firms, any new product 
to be commercially successful would have 
to show great improvement in appearance, 
simplicity of operation, protective devices, 
and economy of manufacture. 

It was decided to use the Clary Model-A-1 
adding machine as the basic unit in develop- 


This is the original adding machine unit that was redesigned 
into the combination electric cash register-adding machine 
shown on the opposite page. An innovation in this type of 


machine is the use of rotary printing dials in the mechanism. 


ness, and eye-appeal of the 
adding machine, but would also attain the 
objectives outlined above. 

A number of major problems presented 
themselves in considering the electrical and 
mechanical conversion necessary. These 
were held in the background until the size 
and external appearance of the cash register 
were determined. 

Since the adding machine was a stream- 
lined, symmetrical unit, the parts added to 
it would have to carry out the already 
existing lines and present a final product 
that would maintain a similarity to the 
well-established Clary silhouette. The elimi- 
nation of unsightly contours for ribbons 
and rewind tape, and a minimum usage of 
locks with their protruding keys were neces- 
sary to the desired results. 

The base unit was kept as small as pos- 
sible while allowing room for a well-prot 
portioned drawer, a full roll of tape, and all 
necessary controls and braces. The use of 
a drawn-steel base and drawer, while more 
expensive from an initial tooling standpoint, 
would require a minimum of fabrication 
during the manufacturing process, and it 
offered obvious strength advantages over 
wood or plastic. Also, the assembly of the 
braces and other associated parts into the 
base by electric spot welding, would tend 
to bind the unit into a rigid structure that 
would not warp or twist and thereby cause 
malfunction of machine operation. 

Throughout the assembly of the base and 
drawer units, location of parts for welding 
was accomplished by using two semipierced 
extrusions on one part, and _ identically 
placed holes on its mating part. This 
allowed for easy assembly, eliminating the 
need for time-consuming jigging of parts 
to hold them in their welding location. Ob- 
viously, this method could not be used 
where either the holes or semipierced ex- 
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trusions would show on the outer surfaces. Material 
selected for the front of the drawer had to be some- 
thing that would not easily mar, scratch or break 
during service. The use of a painted surface was 
discarded because even though it could be specified to 
blend with the existing colors used, any painted sur- 
face would tend to scratch and chip. 

The front surface of the drawer is in a position 
very vulnerable to belt buckles and rings, and most 
clerks seem to regard it as a very handy place to 
break open rolls of coins. Chrome plating or stain- 
less steel seemed to be the answer, and since the rest 
of the drawer assembly was to be cadmium plated as 
a protection against corrosion, stainless steel offered 
fewer processing problems. Since cadmium plate 
does not readily bond on stainless steel, it was possible 
to spot-weld the drawer assembly completely before 
plating. All surface irregularities, weld marks, and 
cadmium-plate deposits could then be removed from 
the drawer-front in one polishing operation before 
final assembly. 

Although stainless steel had several advantages, it 
was quite a bit more expensive than ordinary cold- 
rolled steel in the thickness required to maintain the 
desired strength. This cost was lowered considerably 
by the use of ordinary steel with a thin eutectic-bonded 
overlay of stainless steel. 

Experiments showed that a soft satin finish on the 
stainless steel provided the best blending with the 
standard shades of grey used on Clary equipment. 
This finish was carried through on all other visible 
stainless steel parts. 

It was decided that the coin and money compart- 
ments should be removable, and should be of a color 
matching that of the base. Fabrication from wood 
or sheet metal would be expensive, and any cast 
metal would require burring, finishing and painting. 
Hard usage through coin contact eliminated any 
thought of painting because of the tendency of paint 
to wear and chip. This also eliminated any phenolic, 
because phenolic could not be molded in the color 
desired. The material finally selected was a styrene 
plastic that had inherent properties of resistance to 
wear, yet had sufficient impact resistance not to crack 
and break when dropped on the floor. 

To reduce vibration to a minimum and to elimi- 
nate the transfer of noise from the adding machine 
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BASE UNIT 


Fig. 1—To minimize the transmission of vibration 
and sound, rubber connectors mount unit to the base. 
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locks and 
normally 
required on cash reg- 


Several 
keys are 


isters of older de- 
sign. But in the 
Clary combination 


unit a series of link- 
ages and blocks con- 
nected with a snap- 
action switch enable ~ 
one selector knob to 
perform all the re- 


quired functions. 





mechanism to the base unit, no solid junction was 
effected, the actual joining being done through rubber 
connectors (Fig. 1). The rubber employed in this 
case was a synthetic that possessed most of the oil 
and chemical resisting properties of neoprene, but in 
addition had inherent properties of resistance to 
compression set when under a constant load. This was 
relatively important as it gave the machine a “home” 
position that would not vary or shift with time or 
service, and thus affect the adjustments that were 
dependent upon that position. 

Elimination of excessive locks and the centralization 
of all functional controls in one lever, not only added 
to the appearance of the machine, but eliminated the 
bothersome need for carrying multiple keys, with 
the inevitable trying of several keys before the right 
one is finally selected. This concentration of control 
meant selectively tying together several machine func- 
tions that in ordinary machines were controlled by 
individual locking devices. 

At its various stations the control lever performs 





Fig. 2—Detail showing linkage controlling the main 
machine switch and clutch action of rotary cam shaft. 
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one or more of these functions: 

1. Manually releases the drawer, which is a neces- 
sary operation in case of power failure or ma- 
chine malfunction. 

2. Locks the cover over the rewind tape to protect 
it from tampering or removal. 

3. Selectively locks the drawer, but allows for free- 
dom of operation of all motorized amount and 
control keys, thereby in one operation converting 
the cash register into a high-speed adding ma- 
chine which can be used in a normal manner. 

4. While allowing the cash drawer to open and 
close, it selectively blocks the totaling and sub- 
totaling mechanism, providing for storage of the 
day’s totals, and making them available only to 
the possessor of the key that locks the control 
lever. 


uw 


Locks the drawer so it cannot be opened, and 
blocks all other electrical and mechanical ma- 
chine operations. 


Control of Electric Circuit 


After establishing the operations listed above, con- 
sideration was next given to the electrical circuit, 
which is primarily control of the motor, and is cen- 
tered in snap-action switches in each line connection to 
the motor. One switch is directly affected by the action 
of any of the motorized control keys. A partial action 
of these control keys is indicated in Fig. 2, but these 
keys also control or position many other mechanisms 
and linkages in addition to those shown in the sketch, 
which illustrates some of the several conversions that 
can be made. 

In the cash register, when one of the control keys 
is depressed, motion is imparted to a modified part 
containing the camming slots; and from there, through 
a spring coupling and new link, to the rest of the 
mechanism and thence to the switch. If, however, any 
of the switch control linkage other than the part with 
the camming slots should be blocked, the coupling 
spring would come into action and no machine opera- 
tion would result. This is, in effect, the control of 
machine operation exerted by the selective lock con- 
trol lever described previously. 

In this linkage controlling the switch, the bell- 
crank performs a double function. As it transfers 
motion to the switch operating arm, it also releases 
the clutch that couples the motor drive to the rotary 
cam shaft. This bellcrank is also responsible for hold- 
ing the linkage in a position whereby the motor 
circuit remains closed until one revolution of the cam 
shaft has been completed. When this occurs, the 
mechanism is restored to its normal position by 
spring tension as indicated. 

A snap-action switch offers three advantages in 
adding machine and cash register design. First, it 
provides for a fully enclosed switch, which eliminates 
the inherent dangers of open contacts. Second, it pro- 
vides a quick opening of the circuit, which tends to 
reduce the arcing effect that causes contact deteriora- 
tion. Third, it provides a closer control of the timing 
of switch operation because of its short stroke. 
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A 1/30 hp series-wound universal motor regulated by 
a centrifugal actuator provides all the power needed ; 
to operate the full-electric combination cash register. 

Entries may be made at the rate of 188 cpm. ||| 


The part with the camming slots incorporates in its 
design an interlock against the depression of another 
key once one key has started an operational cycle. |i 
This mechanical means of controlling the switch, to- a 
gether with its interlock against depression of a sec- 
ond key, accomplishes with several stampings, screw 
machine parts, and springs what a purely electrical 
circuit would require numerous switches and relays 
to duplicate. Since on a high production basis the 
cost of stampings and screw machine parts is com- 
paratively low, the tremendous cost advantage of the 
mechanism is quit. obvious. 

In a calculating machine or cash register, the speed 
at which the machine operates should be relatively 
constant and free from any sudden changes. The 
motor, therefore, must have the qualities of high start- 
ing torque, to reach rated speed as quickly as possible, 
and good speed regulation. To get a motor that would 
meet these requirements and be of small enough size 
to fit into the space allotted was the problem in- 
volved. 

While good on speed regulation, an induction-type 
motor is poor on starting torque and is not usable on 
d-c applications, so it was discarded. The series- 
wound universal motor offered high starting torque 
and can be used either on a-c or d-c lines, but be- 
cause of its speed variations, requires some external 
means of speed control. 

Therefore, a control means was sought that would 
be small enough to fit into a minimum of space and, 
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snap-action switch, as applied in the cash register. 


Fig. S—Detail of hub construction showing the 
bracket that contains pivots for the centrifugal 
operating arms. When hub is pinned to motor 
shaft, the centrifugal 
arms fall forward from 
end of shaft (see Fig. 4). 


if possible, eliminate any moving contact parts such as 
brushes and contact arms. The principle of a centrifu- 
gal actuator used in connection with a series switch 
was desirable because of its relatively constant speed 
control under varying load conditions. An objection, 
however, was the tendency of these switches to have 
very rapid contact deterioration. It was, therefore, 
seen early in the designing operations that the method 
of using this application would have to be improved. 


New Governor Eliminates Arcing 


In the past several years, there has been a tendency 
among manufacturers of centrifugal speed control 
devices for electric motors to reduce the mass of the 
centrifugal actuating members in their governors 
thereby reducing the lag in control due to the inertia 
and momentum of these members. Since at the critical 
speed it requires only a small amount of movement 
of the centrifugal members to cause the switch con- 
tacts to operate, and since the amount of mass avail- 
able is comparatively small, the resultant action is to 
barely open the contacts, causing considerable arcing, 
and in some cases drawing a sustaining arc, and affect- 
ing control of the motor speed by varying the contact 
separation and thereby resistance of the sustained arc. 
This arcing effect not only causes contact deteriora- 
tion, but adds to the power consumed and often has 
detrimental effects on radio reception in the vicinity. 
Means of eliminating some of these disadvantages by 
the adding of capacitors or other such means are 
space consuming and add appreciably to the cost of 
the device. 

The problem, then, was to use the basic principles of 
the centrifugal control, eliminating as many of its 
bad features as possible. Elimination of arcing was 
accomplished by use of the snap-action switch (shown 
in Fig. 3), and by controJling the force acting against 
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Fig. 4—Detail showing the centrifugal speed control 

arrangement. Action of the centrifugal arms effects 

switch operation and thereby, through circuit inter- 

ruption, provides a control means to maintain rela- 
tively constant, adjustable motor speed. 


the switch operating pressure over a wide speed range. 
Fig. 4 shows a functional view of the governor and 
its construction. In order that this device may 
operate at a maximum of efficiency, the end play in 
the motor shaft is limited to 0.002 in. during manu- 
facture. 

Construction and operation of the governor are as 
follows: The snap-action switch, the switch operating 
arm, and the speed-adjusting screw are all fastened to 
a bracket mounted on the motor housing. The centri- 
fugal operating arms are die-riveted to a hub pinned 
to the motor shaft in such a position that the tails 
on the centrifugal arms extend through a hole in the 
hub and are positioned forward of the end of the 
shaft (Fig. 5). The hardened steel ball is free to 
float between the switch operating arm, and the ends 
of the centrifugal arms. 

As the motor shaft rotates, the centrifugal arms 
have a tendency to rotate about their pivot points 
because of concentration of mass above those points. 
Rotation of these centrifugal arms forces the steel ball 
against the switch operating arms, and must be strong 
enough to overcome the effect of the compression 
spring C, and also the inherent spring pressure of the 
snap-action switch. It becomes obvious that varying 
the position of the speed adjusting screw will vary 
the forces acting on the switch-operating lever, thus 
requiring larger or smaller forces from the centri- 
fugal arms (thereby faster or slower motor speeds) 
to effect switch operation. 

Forces inherent in the snap-action switch (Fig. 3) 
are two-fold. They consist of a built-in biasing effect to- 
ward maintaining contact by the comparatively straight 
section of the leaf-contact spring, and a force compo- 
nent toward maintaining contact by toggle portion of 
the leaf-contact spring. Pressure applied to the operat- 
ing plunger will overcome the built-in biasing effect, 
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and while doing that, it also changes the position of the 
moveable pivot of the toggle section. As an imaginary 
line drawn from the moveable pivot of the toggle sec- 
tion to the screwed-in pivot of the straight section 
crosses the fixed pivot of the toggle section, this toggle 
section tends to reverse the direction of the vertical 
component of the force it exerts, and moves to aid the 
force applied to the actuating plunger. It is at this 
point that the contact is broken fully and abruptly. 
As the force exerted on the plunger is removed, the 
built-in biasing effect is strong enough to restore the 
toggle section over its fixed center and close the con- 
tact points with an equally abrupt motion. 


Speed Control at Light Loads 


Speed control at the lower range was rather erratic 
until the spring B was added to the mechanism. 
Since the centrifugal force developed by any rotating 
body is proportional to the square of the speed at 
which that body revolves, at the lower speeds the 
force developed was not great enough to overcome the 
inherent pressure exerted by the switch. The addition 
of spring B allowed for a force that would aid the 
centrifugal force developed when the compression 
spring C was nearly or completely inactive. As spring 
B is of a much lighter tension than spring C it is 
easily overcome by the latter when adjusted to do so. 
Under idling or light load conditions, the tendency 
will be for the switch to operate at a low frequency, 
and this frequency of operation will increase in a 
manner directly proportional to the increase in load. 
Since in a machine of this type a large percentage of 
the operations only apply a small portion of the full 
load, this condition tends to keep switch operation 
at a minimum. 

With the contacts of the switch thus protected against 
deterioration, and the use of hardened steel parts 
through tle rest of the mechanism, it would seem that 
the only limiting factor of the device would be the 


mechanical life of the switch. However, tests have 
shown that operation equivalent to several years serv- 
ice, and switch operations in excess of 10,000,000 
operations, have no effect on the control of the device. 


Objectives Accomplished 


It is felt that the electric cash register, which is 
now in quantity production, fully achieves the objec- 
tives that were set for it when the designing was 
begun. It maintains the modern, clean-cut Clary 
silhouette from all angles. Entries may be made at 
the rate of 188 cycles per minute, which is 48 per cent 
faster than in any other adding machine or cash 
register known to this manufacturer. Motorized con- 
trol bars replace the hand crank so common on cash 
drawers of older design. 

Other objectives accomplished are as follows: The 
multiple lock selector with one key successfully and 
simply converts the machine to five different operating 
positions and usages, permitting either its exclusive 
or combined operation as an adding machine or cash 
register. Used tape is contained in a compartment 
that is locked against unauthorized entry or reverse 
winding, and the left column of keys on the keyboard 
prints code letters on the tape that may be used to 
designate sales by various clerks or sale of various 
items of stock. The taking of totals or sub-totals is 
blocked when the machine is locked in the cash 
position. 

The machine handles electrically each of the five 
basic transactions of retail business—cash sales, paid 
outs, charged sales, received on account, and no sale. 
No cash register, no matter how large or expensive, 
handles more than these five basic transactions. In 
addition, it also functions as an adding machine. 

Due to its engineering design and choice of modern 
materials, the Clary cash register is now being manu- 
factured and sold for less money than any similar full- 
electric product on the market. 





Fig. 6—Resistance-welded base subassembly showing 
braces and controls in place and operation selector knob. 
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Fig. 7—Shaded portions show changes that adapt adding 
machine keyboard to perform cash register functions. 
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To satisfy the primary requirement of ease 
of setup, readily adjustable dogs acting 
through multiple limit switches operate 


magnetic and hydraulic clutches to provide 





three feed rates or four spindle speeds at 


any turret face or cross slide in any order. 














Single Spindle Automatic 


All functions are electrically controlled 


in this axial-turret chucking machine. 


methods in the metal 


Electrical Engineer 


It is quite apparent that in 


M. ERN production parpy 4. SCHUMAN machines are thereby indicated. 


turning field demand 
different types of machines de- 
pendent upon the size of the lots in which 
the parts are manufactured. When parts are 
put through in small lots the primary con- 
sideration is ease of changeover from one 
lot to another as this is the largest time- 
consuming factor. Hand turret lathes are 
used in this type of production, and the type 
of help necessary for the setting up of such 
a machine must necessarily be of more or 
less high calibre. 

As lots become larger and setting-up time 
becomes less a factor, automatic single- 
spindle chucking machines are used. These 
require the same high type of set up, but the 
machine operator can be comparatively un- 
skilled and can run more than one machine 
at a time, thus cutting down tremendously 
the cost per piece. As lots become still 
larger, setting-up time becomes less and less 
a factor. In many cases it finally disappears 
and multiple-spindle or special automatic 





Fig. 1—Work position of single-spindle automatic chucking 
machine with guards removed to show spindle chuck, turret 
mounted on horizontal axis, cross slides, and _ selective 
coolant system which supplies tools only in working position. 
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the case of  single-spindle 

chucking machines, any less- 
ening of the set-up time will not only de- 
crease costs, but will broaden the field in 
which they can be used economically. It is 
therefore quite obvious that cutting down 
setting-up time broadens the market for 
such a machine. This factor led directly to 
the development of the Warner and Swasey 
single-spindle automatic chucking machine. 
The design specifications then become: mini- 
mum operator skill, general utility and ease 
of set up with a minimum of special 
equipment. 

Although these specifications immediately 
suggest taking a standard hand turret lathe 
and merely operating the hand controls by 
power, an analysis of the problems involved 
showed it desirable to deviate from the 
normal form. 

In consideration of the primary require- 
ment that the machine must be easy to set 
up, the control for the drives must be such 
as will lend itself to operation by small, 
easily adjustable operating dogs. Such dogs 
could be made most versatile in their func- 
tion if operating electrical switches. Thus 
it was decided that the drives for all the 
functions would be electrically controlled. 

Electrical control allows the snap-action 
limit switches and their dogs to be located 
at the most desirable source of information 
since there is no need for complex linkage 
systems to transmit mechanical motions 
from one position to another. Instead there 
is merely a group of wires going to the 
control panel. However, a design is used 
that concentrates in the head all sources of 
information and electrical controls for the 
drives. 

As can be seen in Fig. 1, the turret is car- 
ried on a shaft parallel to the spindle 
through the head instead of on ways. The 
cross slides have individual ways perpen- 
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dicular to the spindle rigidly mounted on the head. 
This construction gives a very rigid mounting for the 
tools. 

In setting up design objectives it was decided that 
the control functions were all to be performed on the 
spindle, turret, or cross slides. The spindle must be 
made to stop or run in any of a number of selected 
speeds. It must be capable of changing speed at any 
time during the turret stroke. The turret must index 
from one face to another precisely and only when the 
tools are away from the work. It must be able to index 
past a face when so desired. When indexed to a work 
face, the turret must move rapidly to bring the tools 
up to the work and then at exactly the desired position 
must change to a feed rate suitable for the tools in use. 
After the tools arrive at a predetermined position in 
the work the turret must either pause or immediately 
withdraw the tools at a rapid rate. This pause or 
dwell may be either to allow the tools to clean up their 
cut or to permit the cross slide to operate a tool carried 
by a secondary slide on a turret face. Thus the cross 
slide or slides must either not operate, operate while 
the turret is operating, or operate after the turret has 
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Fig. 4—Drive end of head with covers removed, show- 
ing location of cam and turret drums, limit switch 
boxes, magnetic brakes: and associated drive motors. 


Fig. 2—Schematic diagram of spindle 
control and drive, showing hydraulic 
multiple disk clutches and their con- 
trolling hydraulic circuits as well as 
hand pick-off gears and hand back 
gear selection for spindle speed ranges. 





completed its stroke. These considerations plus neces- 
sity to alternate hand control of all functions indi- 
vidually posed quite a problem in electrical sequencing 
controls. 

Spindle is driven through change gears and two 
pair of hydraulic clutches operated by solenoid valves. 
as shown in Fig. 2. By selective operation of these 
clutches the spindle can be rotated at four preselected 
speeds or disengaged from the motor and braked to 
a stop. The shaft carrying the turret is moved axially 


by a cam, driven either by a reversing motor at rapid 
traverse rate or from the spindle at feed rates through 
one of three magnetic clutches and individual change 
A magnetic brake, Fig. 4, 
provides a quick stop of the turret axial motion in 


gears shown in Fig. 3. 
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Fig. 3—Schematic section through 
magnetic clutch portion of feed trans- 
mission, showing how the three shafts 
from the hand pick-off gears are indi- 
vidually engaged with the output shaft 
geared to the turret actuating cam. 
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rapid traverse. The turret shaft is rotated or indexed 
by a geneva-like mechanism geared to an individual 
index motor and stopped by a magnetic brake mounted 
in conjunction with this motor. During the working 
part of the turret stroke the turret shaft is prevented 
from rotating by a spider-like arrangement rigidly 
connected to the shaft. An end of this spider slides 
in ways and thus maintains the accuracy of face loca- 
tion of the turret. As the turret retracts to its index 
position the spider slides out of its ways and a pin 
slides into the geneva index mechanism. 

The cross slides are actuated by levers carrying 
on their opposite ends pins which engage with a cam 
when moved axially by solenoids. This cam is geared 
to the cam which moves the turret, and the gear train 


Fig. 5—Spread-out view of arrangement used for 
cam drum, index drum, and turret pentagon 
drum switches, showing how the operating posi- 
tions were reduced to within one-half switch 
thickness of each other, although each snap-action 
switch is actually mounted flush to its neighbor. 
Actuating plungers operate through rubber dia- 
phragms. Operating levers are spring backed. 
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and the cams are proportioned such that the cross 
slides and the turret have the same rate of travel. 

With the functions required and these means of 
performing them, there are four groups of informa- 
tion needed: Operation information supplied at the 
operator’s control panel; index information supplied 
by the index drum and the geneva limit switch: posi- 
tions in stroke of turret that are common to all faces 
supplied by the cam drum, and positions in stroke that 
are different for different faces supplied by dogs on 
the corresponding faces of the turret pentagon control 
drum. Through conventional selector switches and 
push buttons, the operator selects hand or automatic 
operation as well as what hand operations. 

Index information is the selection of the operation 
to be performed on a particular face if any. For ex- 
ample, the choice of either, both, or no cross slide 
action, the choice of no dwell, dwell, or late cross slide 
action, and the selection of the face on which the 
automatic cycle ends and the machine stops for reload- 
ing. The limit switch on the geneva mechanism indi- 
cates when the turret is in the fully indexed position. 

Information on positions in stroke of turret that 
are common to all faces is information such as where 
the turret is fully retracted ready to index, where the 
cross slide cam is in correct position to receive the 
cross-slide pins either for normal or late operation, 
where the turret has completed its normal stroke, 
where the turret dwell has completed its adjustable 
time for either normal or late operation, and the ad- 
justable position in the late cross-slide operation where 
the cross-slide shifts from rapid traverse into feed. 

Information on positions in turret stroke that are 
different for each face are points at which turret 
shifts from rapid traverse into a selected feed rate or 
Likewise, shift- 
ing from one spindle speed to another may be done 
anywhere in the stroke. 

The last three types of information required groups 
of snap-action limit switches activated by cam-like 
mechanisms. 


shifts from one feed rate to another. 


Even using switches with separate nor- 
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Fig. 6—Schematic diagram of complete control system. 
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Identification of Symbols (Fig. 6) 


Turret Pentagon Limit Switches 


TLSA Controls spindle solenoid 
valve A 

TLSB Controls spindle solenoid 
valve B 

TLSC Operates speed control pi- 
lot relay SR 

TLS1 Selects feed speed No. 1 

TLS2 Selects feed speed No. 2 

TLS3 Selects feed speed No. 3 


NOTE 
Speed No. 1 SVA and SVB 


not energized 

Speed No. 2 SVA ener- 
gized and SVB not ener- 
gized 

Speed No. 3 SVB ener- 
gized and SVA not ener- 
gized 

Speed No. 4 SVA and SVB 
energized 


Index Drum Limit Switches 


ILS1 Operates for cycle stop 
ILS2 Selects late cross slide 
ILS3 Selects front cross slide 
ILS4 Selects rear cross slide 
ILSS Operates between faces to 


drop out IR relay except 
when skip index is desired 


ILS6 Selects dwell (delayed rap- 
id traverse reverse) 
ILS7 Spare 


Geneva Limit Switch 
GLS1 Operated when turret fully 
indexed 
Feed Door Limit Switch 
FDLS Normally operated when 
feed gear change door is 
closed 


Spindle Drive Limit Switch 
SDLS Normally operated when 
spindle drive transmission 
door is closed 














Push Buttons—Operator’s Panel RB Rapid traverse brake 
Symbol IB Index brake 
“Motor Starts main motor and CM Coolant pump starter 
Start” activates panel if circuit SR Speed control pilot relay 
breaker is ‘‘on’’ and spin- ISR Speed control relay 
dle control switch is “off.” 2SR Speed control relay 
“Stop” Emergency — stops every- IR Index relay 
thing anytime I Index relay 
MS Spindle control switch—for IM Index motor starter 
stop, run and jog UV Automatic undervoltage 
MC Machine control switch relay 
selects hand or auto. op- HUV Hand undervoltage relay 
eration TR Timing relay 
HF Hand feed switch—on, off RTFR Rapid traverse forward 
FS Hand feed selector — se- relay 
lects feed speeds RTRR Rapid traverse reverse 
ss Hand spindle speed selec- relay 
we RTF Rapid traverse motor start- 
RTF Rapid traverse forward in er (forward) 
hand operation when hand RTR Rapid traverse motor start 
feed is ‘off’ er (reverse) 
RTR Rapid traverse reverse in 1FR Feed relay No. 1 
hand operation when hand 2FR Feed relay No. 2 
feed is "off" 3FR Feed relay No, 3 
“Cycle Starts automatic cycle LCS Late cross slide selector 
Start” ©=when machine control SW relay 
is in “auto.” and turret is 
fully out Cam Drum Limit Switches 
c Coolant selects contin- CDLS1 Starts rapid traverse at 
uous, off, or intermittent end of turret motion unless 
operation of coolant pump dwell or late croes slide 
I Index—starts index motor is used 
when in hand operation CDLS2 Early cross slide timing 
and turret is fully out switch 
CDLS3 Late cross slide timing 
Relays and Solenoids adie 
MM Main motor starter CDLS4 Starts index and stops rap 
FCS Front cross slide solenoid id traverse reverse 
RCS Rear cross slide solenoid CDLS5 Starts rapid traverse re- 
SVA Spindle solenoid valve A verse after dwell 
SVB Spindle solenoid valve B CDLS6 Siarts rapid iraverse re 
svc Spindle solenoid valve C verse after late cross slide 
Fl Magnetic feed clutch No. 1 CDLS7 Stops rapid traverse for- 
F2 Magnetic feed clutch No. 2 ward and starts feed for 
F3 Magnetic feed clutch No. 3 late cross slide 
- 
nied 
eS 
es inthe il 
MM CM | IM R ] 
| ] RTR |= 
OL a OLI O 


MAIN COOLANT INDEX RAPID 
MOTOR PUMP MOTOR TRAVERSE 
MOTOR 


Fig. 7—Power circuit for the four motors. 


mally open and normally closed circuits, the number 
of switches involved (as many as seven in a group) 
presented a serious space problem since the activating 
point for all switches in a group must be in a straight 
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line. The distance between the switch operating parts 
determines the size of the cam drum, index drum, and 
turret pentagon. This was finally reduced to half the 
thickness of the switch by the simple rocker arm 
arrangement shown in Fig. 5 (see also Fig. 8). The 
index drum switches are operated by screws inserted 
or omitted on the index drum which rotates with the 
turret shaft but does not move axially with it. Cam 
drum switches are operated by radial cams geared 
to the turret cam. The two dwell cams and the late 
feed cams for the cross slides are adjustable while the 
other four are fixed. The turret pentagon switches 
are operated by dogs inserted in axial slots on the tur- 
ret pentagon which moves both axially and indexes 
with the turret. All three sets of switches use identi- 
cal actuating systems and are sealed, by rubber dia- 
phragms, against oil and cutting compound. 

The hand control circuit is quite conventional ex- 
cept for two factors: One is the desirability of using 
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Fig. 8—Limit switch boxes with covers removed and 
turret pentagon midway in an operating stroke. The 
face of the turret pentagon clearly visible has se- 
lected spindle speed No. 2 and feed No. 1. The cycle 
stopped on this face. 


the same limit switches as are used for automatic 
operation; the other is the matter of shifting safely 
from hand to automatic or the opposite without get- 
ting any false operation. After considerable effort. 
the former objective was accomplished merely by 
judicious location of the switches in the circuit. The 
latter problem, however, finally required a dual under- 
voltage relay system for its solution. Having the two 
corresponding relays for hand and automatic selection 
connected in such a way that the automatic could be 
energized only after the hand selection had returned to 
its de-energized position, insured that any relay held 
energized through contacts of the hand relay would 
drop to its de-energized position before the auto- 
matic relay closed to form a sealing circuit for the 
relay in question. This precaution is doubly insured 
by having the energizing circuit for both these relays 
powered through the switch indicating when the tur- 
ret is in the position ready to be indexed (see schematic 
wiring diagram, Fig. 6). 

In the automatic circuit the cycle start button 
starts rapid traverse forward motion of the turret 
by energizing the motor and releasing the magnetic 
brake. This circuit seals itself in as soon as the turret 
moves forward enough to release the cycle stop switch. 
This switch /LS1 is located in the index drum group, 
but instead of being operated by a screw in the index 
drum, it is actuated by a sliding pin which is raised 
by a tapered dog on the turret pentagon when the 
pentagon is in position for indexing. 

Normally this rapid traverse forward motion is 
terminated when a dog on the turret pentagon oper- 
ates one of the three feed switches—7TLS], TLS2 or 
TLS3. One circuit of the feed switch opens the rapid 
traverse relay circuit while the other energizes one of 


the three feed relays, 7FR, 2FR or 3FR. De-energizing 
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the rapid traverse relay energizes the rapid traverse 
motor brake RB to bring the turret to a stop and starts 
a timing relay. The timing relay 7R then releases the 
brake and energizes the appropriate feed clutch since 
the desired feed relay is already energized. 

The forward motion of the turret, whether rapid 
traverse or feed, is terminated by either a fixed or an 
adjustable switch in the cam drum group, depending 
on whether the dwell switch in the index drum group 
is operated on the particular face. This selected cam 
drum switch not only opens the circuit for forward 
motion of the turret but also energizes the rapid 
traverse reverse circuit. This circuit starts the motor 
in reverse, holds the brake de-energized, opens the 
feed switch circuit to make the feed drive ineffective 
on return stroke, and picks up an index pilot relay. 


Control of Rapid Traverse 


Rapid traverse reverse motion of the turret is termi- 
nated by the cam drum switch CDLS4 indicating ar- 
rival at position for indexing. One circuit of this switch 
opens the rapid traverse reverse circuit while the other 
circuit of the switch energizes the index relay /; the 
pilot relay 7R is already energized. Opening the rapid 
traverse reverse circuit applies the rapid traverse 
brake to stop the motion. The index relay releases the 
index brake /B and starts the index motor JM. During 
index the pilot relay is de-energized by a switch in the 
index drum group if the next face is to be used. After 
the pilot relay is de-energized the index relay remains 
sealed in through the geneva limit switch GLS]. When 
the index motion is completed the geneva limit switch 
opens to de-energize the index relay. When the index 
relay was energized it picked up the rapid traverse 
forward pilot relay RTFR and kept the rapid traverse 
forward starter relay RTF de-energized. Hence, when 
the index relay is de-energized at completion of an 
index, the index motor is de-energized, the index brake 
is applied and the rapid traverse forward relay is ener- 
gized to start operations on another face. If it is de- 
sired to index past a face without having a turret 
stroke it is merely necessary to remove the screw in 
the index drum which would normally de-energize the 
index pilot relay. Since the pilot relay would then 
remain energized, it would in turn keep the index 
relay energized and thus indexing would continue to 
another face. 

When cross slides are used on a face, the sequence 
is identical with the above except that insertion of the 
appropriate screw in the index drum operates a switch, 
ILS3 or ILS4, to select the desired cross slide and the 
corresponding solenoid, FCS or RCS, is operated to 
insert the pin in the cam when the cam drum switch 
indicates that the cam is in the correct position. 
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For late cross slide operation the appropriate screw 
is inserted in the index drum. This screw operates a 
switch, /LS2, which in turn operates the late cross 
slide relay, LCS. This relay prevents the normal 
cross slide switch CDLS2 on the cam drum from 
operating, prevents the feed switches from stopping the 
rapid traverse forward motion, and prevents the previ- 
ously mentioned fixed or adjustable cam drum switches 
from stopping the rapid traverse forward motion. The 
selected feed dog is placed so the switch is operated 
at the extreme forward position of the turret. Under 
these circumstances the turret travels its full stroke at 
rapid traverse rate. As it arrives at the dwell in its 
cam the feed selection switch is operated and the late 
cross slide switch on the cam drum engages the cross 
slide pin with its cam. Then the cross slide starts its 
stroke at rapid traverse rate. The adjustable feed cam 
on the cam drum then operates its switch CDLS7 to 
stop the rapid traverse and start the feed exactly as 
before. The cross slide proceeds at feed rate for the 
remainder of its stroke. This feed stroke is terminated 
when another adjustable cam on the cam drum oper- 
ates its switch CDLS6 to stop the forward motion and 
start the reverse motion as described previously. The 
adjustment of this cam provides either no dwell or a 
selected amount of dwell. 

The spindle control has several interesting features. 
The drive as shown in Fig. 2 consists of two pair of 
hydraulic clutches controlled by three four-way solenoid 
valves (SV A, SVB and SVC in Fig. 6 schematic) and 
two relief valves. It will be noted that valve C takes 
precedence over the other two valves. When it is de- 


energized it connects both clutches of the upper pair 
to a pressure determined by the second relief valve 
while both clutches of the lower pair are connected 


to the drain. This action effectively disconnects the 
motor from the spindle and applies a powerful braking 
action. The high effective torque of this braking 
action is the factor that demanded the second relief 
valve. This valve is set at a considerably reduced 
pressure to bring the spindle to a gentle stop. With 
only valve C energized, speed No. 1, the lowest, is 
obtained. With valves A and C energized, speed No. 2 
is obtained. Valves B and C give speed No. 3 while 
valves A, B and C give speed No. 4, the highest. 


Control of Spindle Clutches 

An interesting circuit was developed to control this 
spindle drive. Valve C is controlled by a negative 
function. In other words the spindle brake is normally 
on except when the spindle is intended to run. This is 
merely a safety measure. In case of failure of any 
operation involved, the spindle will be brought to a 
safe stop. The valves A and B in automatic opera- 
tion are changed by a pilot relay SR. The turret 
pentagon dog for selecting a spindle speed first 
operates the selection switches for valves A or B or 
both and then operates switch TLSC for the pilot relay 
(see list of turret pentagon limit switches). Upon 
energizing the pilot relay the selected valves are oper- 
ated simultaneously with the release of any unused 
valves. The pilot relay is then de-energized and its 
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The gaseous rectifier tube at right was later 
replaced by a dry disk rectifier. 


overlapping contacts seal in the circuits for the 
selected valves. Then the dog releases the selection 
switches. 

Many problems of all forms arose in the development 
of this machine. Probably one of the most interesting 
was the basic work done on the magnetic clutches. 
The final form of these as used in the feed transmis- 
sion is shown in Fig. 3. The basic problem here was 
to obtain the design factors for calculating clutches 
of adequate torque to fit in the available space using 
materials of adequate life. Clutches of many sizes, 
shapes, and materials were investigated before the 
most suitable design was worked out for the feed 
transmission. Space requirements prohibited their 
use for the spindle transmission. 

At one stage of the development a single motor and 
a planetary arrangement for connecting the motor to 
rapid traverse or to index by magnetic brakes was 
tried. However, it was found that if the turret was 
blocked in rapid traverse accidentally, the index 
mechanism would slip its brake and rotate out of 
correct position in respect to the turret. Though this 
would seldom occur it could result in damage to the 
machine and hence an individual motor was used for 
the indexing operation. 

Another problem that was nicely overcome was 
one encountered in shifting from rapid traverse to 
feed. Since the shift is from rapid traverse to widely 
different feed rates, undesirable variations in over- 
travel or elapsed distance of travel after switch opera- 
tion would normally occur. This led to an arrange- 
ment whereby the rapid traverse motor is shut off and 
a high torque brake applied. Just as this brake brings 
the turret to a stop a timer releases the brake and 
energizes the feed clutch. 
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Throughout the development, the beauty 





inherent in well designed functional parts 





was emphasized, since what began as a mod- 





ified unit ended as an entirely new machine 





whose prototype had to serve as working 





styling and production models in one 














Sphere Lap Generator 


Produces convex or concave cast iron laps 


of spherical form for the optical industry. 


spherical curves is of 


improve the surfacing of a lap 


Pp RODUCTION of accurate watiiam p. FOWLER °"! off-curve. Efforts to 


prime importance to 
nearly every phase of the 
optical industry, including the manufacture 
of eyeglass lenses, camera lenses and head- 
light lenses. Spherical lenses were previ- 
ously made, and are still fine finished prior 
to polishing, using metal grinding “laps.” 
The production and constant re-surfacing of 
large numbers of these grinding laps over 
a wide range of radii is a major problem to 
the industry. 

For many years, spherical laps have been 
retrued by mounting the lap either in the 
headstock of a lathe or on the main spindle 
of a horizontal milling machine, and tra- 
versing the surface with a single point tool 
mounted on a power-driven rotary table. 
When all components are in proper adjust- 
ment, this method produces true spherical 
surfaces, subject, of course, to surface irreg- 
ularities (or ridges) resulting from the 
single point tool. In use these ridges quickly 





Using the basic structure of the sphere lap generator, but 
with different spindle construction and drive details, and 
provision for wet grinding, at little additional development 
expense, a lens grinder was created for roughing out glass. 


ELECTRICAL MANUFACTURING, October 1948, TENTH ANNUAL PRODUCT DESIGN NUMBER 


Works Manager 


by milling with a face type 
cutter (or a single fly cutter 
acting as a face mill) have been made with 
varying degrees of success for a long time. 
The principal difficulty inherent in this type 
of generating is the inability to get the axis 
of the work piece and the cutter properly 
aligned, resulting in asphericity or an un- 
machined portion in the middle. 

Our first efforts at spherical lap genera- 
tion were made on a horizontal milling ma- 
chine in which a standard face mill, which 
approached the dimensional perfection re- 
quired, was mounted on the main spindle and 
a suitable fixture for rotating the lap was 
mounted on the work table. This _per- 
mitted proper location of a vertical angling 
axis, relative to the cutter, for obtaining 
the desired curves. Optimum speeds and 
feeds were thus determined. 

This same type of machine was subse- 
quently developed further and placed in 
operation in our lens division. The proved 
advantages realized were so apparent that 
our company’s reputation in the optical 
machinery field made it almost obligatory 
to make the process available to our cus- 
tomers in the form of a new machine to do 
the job. 

The original conception of the Shuron 
191-A sphere lap generator was sold to 
management on the basis of adapting and 
modifying our conventional trade machine 
for retruing laps. Basically, this is a com- 
bination radius arm and template-following 
shaper. Management’s natural regard and 
affection for machines which have been a 
success in the company’s line over a period 
of years made the acceptance of this pro- 
posed modification somewhat of a foregone 
conclusion. 

Design of relatively small run production 
machinery has its own peculiar problems. 
The benefits of many of today’s production 
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Diagram of the theory of generating spherical 
surfaces by milling with a face-type cutter, as 
applied both to lap production and resurfacing. 


processes are denied the designer because the volume 
involved could not possibly justify the expenditure 
necessary for tools or equipment. However, the care- 
ful selection of commercially available items does 
allow the inclusion of finished assemblies which might 
otherwise be economically prohibitive. Ultimate tool- 
ing cost must be constantly kept in mind in the design 
stages. Pattern cost is essentially non-recurring. 
Hence, if an additional 50 per cent in initial pattern 
expense will allow a modern, clean-cut, and pleasing 
appearance, it is not difficult to wrestle one’s con- 
science into extra expenditure of even limited funds. 

Even though management had approved modifica- 
tion of a standard unit, it was the engineering depart- 
ment’s aspiration to incorporate into a new machine 
the best in functional design, performance, and ap- 
pearance. However, this could not be done as a modi- 
fication. Accordingly, a rough preliminary layout 
was also prepared, to be considered simultaneously, 
incorporating the essential features of the modification 
and a number of the standard components, but which 
was none-the-less a completely new machine. 

Presentation was made to the committee that ap- 
proves all design and authorizes construction of 
models. On the basis of the performance in the lens 
division, the modification as such was approved. 
Having gained the committee’s approval of the modi- 
fication, the layout of the entirely new machine, em- 
bodying all the same principles, was presented. Its 
acceptance was immediate. The modification design 
was discarded, and work began at once on the con- 
struction of a prototype model. 

Here an important variation or omission of standard 


158 


practice was undertaken. In order to minimize ex- 
penditures, the original design had to be a working 
model, a styled machine, and the production design 
combined. This involved a considerable risk, which 
had to be taken, since funds were not available fo: 
the construction of all the necessary models to accom. 
plish the manifold purposes. 

Almost no part of the design was dictated by ap- 
pearance alone. Functional location of components 
and controls, taken together with accepted manufac- 
turing and construction practices, plotted every line 
and detail of the layouts. A conscientious effort was 
made to provide a machine that would require a 
minimum amount of effort to keep clean. The smooth 
flowing contours of the frame inherently provided this. 
The pleasing functional appearance of an electric moior 
was emphasized, rather than camouflaged with a non- 
functional protective shield. Throughout the project, 
emphasis was placed on the beauty inherent in func- 
tional elements well designed. 

There are five major mechanical components of the 
191-A generator: Base, back frame, turret, spindles 
and workhead. 

Base or foundation for the new machine above all 
had to be rigid. It was designed as a heavy box-like 
structure, and is cast of Meehanite high test iron. 
Since the bulk of the mechanism within the base is 
suspended from or near the underside of the top, it 
was decided functionally and appearancewise to have 
the base walls recede slightly toward the bottom to 
increase the ledge of useable pedestal or bench area on 
which the machine is placed. 

A rectangular extension at the rear of the base pro- 


vides space for the stepped driving sheave and V-belt. 
This portion narrows above the parting line to the 
top to join the back frame. The access opening to the 
motor sheave is provided at the right rear. 

The main drive motor is mounted on a platform 
pivoted from the side of the base. An adjustment 
through the outside wall of the base allows for proper 
belt tensioning. An outside lever operated overthrow 
cam lifts the motor and platform, thereby relieving the 
belt tension for easy change of speeds. Dropping the 
cam again, restores proper belt tension to the drive. 
Four speeds are available from 575 to 1750 rpm. 

Back frame is a substantial, internally webbed 
Meehanite casting. This member was designed to 
accept a cartridge-type spindle, so that replacement 
involves only intercharge of cartridge, and not dis- 
assembly of the spindle within the back frame. The 
portion that houses the stepped sheave for the spindle 
extends to the rear the same distance as the extension 
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Two carbide-tipped face milling cutters of 2.500 and 1.750 in. pitch diam. cover the entire range of laps from plano 
to 1 in. radius. (l. to r.) Weak concave, strong convex, weak convex and strong concave. 


Here the extension widens toward the 
bottom to match the base and contains an access open- 
ing. This combined opening of the base and back 
frame is closed with a single contour matching cast 


on the base. 


aluminum door, complete with plastic ball-operated 
spring latch. 

Turret. It was previously mentioned that certain 
components were used from another machine. The 
transverse ways on the base are held identical and all 
production tools are thus applicable. Also, the turret 
or rotary table assembly from the lateral ways up 
through the work support assembly is used almost 
intact. 

On the generator only one angular positioning of 
the turret for a curve is necessary, but this must be 
made very accurately. The turret halves are equipped 
with an accurate protractor and vernier reading to 
minutes for determining the setting. The range of 
angular adjustment of the workhead is 120 deg. In 
order to have a sufficiently sensitive adjustment a 
360:1 worm and wheel drive is used, but to adjust 
from one end to the other by means of the worm 
drive would be hopelessly slow and tiring. Accord- 
ingly, means are provided for mounting the far end 
of the worm shaft in a substantial pivot and the 
driving end in a spring-operated, two-position slide 
which -locks the worm accurately in mesh with the 
turret drive gear, or disconnects it entirely, allowing 


A vernier permits accurate angular setting for the 
turret, with worm and wheel for sensitive adjustment. 
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manual swiveling of the turret and workhead to the 
approximate angular location. For final adjustment 
the handwheel (and worm) is snapped into mesh and 
the setting made to the accuracy in degrees and minutes 
required. While generating, the turret is locked in 
position with two clamp levers. 

Another novel use is made of this angling adjust- 
ment feature when the turret is moved laterally rela- 
tive to the cutter spindle to set for the different pitch 
radii of the cutters. By locking the turret clamps 


and loosening the lateral gib clamp, the same worm 
when rotated will cause transposition of the turret 
assembly along the ways, with the worm acting as an 


advancing screw and the gear acting as a single tooth 
rack engaged with the worm. This feature is impera- 
tive since this lateral setting must be reset to an 
accuracy of 0.001 in. each time the cutter is changed. 
The importance of this one control can best be appre- 
ciated when it is realized that within the range of a 
cutter only one adjustment must be made for a curve. 
In an optical prescription shop each lap presented 
for retruing may be different from the one before. On 
conventional lap truers as much as twenty minutes may 
be spent adjusting accurately for this curve. On the 
191-A machine this setting takes between 15 and 20 
seconds! 

Spindles in any machine tool presents a problem to 
the designer. The tool and work spindles are the two 
mechanisms into which the most thought must go to 
prevent complete failure of the machine through in- 
adequate or improperly selected bearings, lubrication, 
support, adjustment, etc. In such cases the engineer- 
ing service available through the anti-friction bearing 
manufacturers should not be overlooked. While their 
recommendations will be only an unguaranteed opin- 
ion, they will probably offer a well-seasoned viewpoint 
and may very likely point out some of the subleties 
of design and construction that make the difference 
between a good and bad spindle. 

Such was the case of the spindle on our 191-A 
machine. We did not feel we could afford the ex- 
pense of a purchased spindle assembly, when the 
obvious expense of obtaining proper alignment of the 
two spindles was considered. So we did some book 
research, recalled some previous experiences, solicited 
aid from the manufacturer of the bearings selected 
for the job, and designed a spindle which has func- 
tioned without criticism to this day. 

Workhead. In the generation of spherical surfaces 
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Motor and pivoted 
platform are lifted 
by _ lever - operated 
cams to relieve belt 
tension in changing 
spindle speeds. 


by face cutters rotation of the work is the means of 
feeding a cut, and it was determined that a feed rate 
of 1 rpm was satisfactory. By designing into the 
workhead the final reduction stage from a gear re- 
ducer motor, a much more compact design was pos- 
sible with much less weight overhung from the work- 
head pivot. Further to aid the compactness of design, 
the motor reducer shaft is purchased with an extension 
to let it serve as the final reduction stage worm shaft. 
This eliminates any space consuming coupling. A 
separate bearing is used for the shaft extension and 
means are provided to effect a motor mount which 
will not place any undue strain on either the inbuilt 
or external reducer shaft bearings. The work spindle 
forms the final shaft of the 1700:1 reduction. It has 
proportionally heavy ball bearings. The rear one 
contains a half seal, since separate lubricants are used 
within the workhead for the worm gear and the ball 
bearings. 

Work infeed is through an Acme screw operated by 
a handwheel. On the assumption that not all judg- 
ments on this point would be sound, and severe over- 
loads might result from too rapid or too much in- 
feeding of the work, it was felt necessary to establish 
a spindle-torque ratio which would protect the more 
delicate of the spindle assemblies—obviously the two 
stage reducer. A 7:1 ratio was established in favor 
of the reducer torque, and the 14-hp drive motor is 
protected to throw out when its capacity is exceeded. 

Since we must make our units available for all cur- 
rent characteristics, we felt it was only reasonable, 
insofar as an operator was aware, to demand uniform 
electrical controls. We did rule out the supplying of 
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25 cycle equipment because of motor limitations both 
as to size and speed. The mere selection of even a 
simple push-button demands discretion when design- 
ing for the best in appearance. On a large machine 
tool this might be inconsequential; on a small unit such 
as the 191-A, where the controls form an important 
detail of the design, we felt it was significant. The 
combination switch panel and nameplate is empha- 
sized by the wide motif band down the front of the 
base. This same band is destined to appear on all 
styled machines of a series which we term the 
“Shuron surfacing system.” The push-button station 
controls all motors through magnetic contactors, and 
each motor is protected by a thermal overload breaker. 

The 191-A generator was as new in size and weight 
to the Shuron machinery line as it was in appearance 
and performance. Consequently it demanded a mor 
substantial unit for its support than our standard line 
of benches and columns could provide. A heavy gage 
steel cabinet was designed. The reinforced steel top on 
which the machine mounts is shock-mounted on rub 
ber to isolate machine noise and vibration from the 
cabinet which might otherwise act as a sounding-box. 
A toe recessed base is provided to avoid unsightly 
scuffing from the feet of the operator. The same wide 
band motif of the machine base is carried down the 
cabinet front adding tremendously to its appearance 
through relief of the monotony of the large plain 
panel of the door, not to forget its function as a stiff- 
ening means. An adequate electrical control box is 
provided at the rear of the cabinet with a ready access 
door. Here isolated in an accessible space are all the 
necessary electrical controls. A power outlet mounts 
directly through the back of the control box to the 
interior of the cabinet. 

It was determined that two cutters, a 2.500 in pitch 
diameter and a 1.750 in. pitch diameter would cove 
the range of curves from plano to 1 in. radius. It 
was further determined both mathematically and ex- 





Magnetic contactors for the three motors are actu- 


ated by a single push button; each motor is 


thermally protected. This panel is at the rear. 
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perimentally that the pitch diameters of the cutters, 
the radii on the tips of the teeth, and the distance from 
the tips of the teeth to the mounting flange, all had 
be held within +0.001 in. 

A harder grade cemented carbide than normally 
recommended for cast iron was found best on this 
unconventional operation. Considerable research 
proved that equally unconventional clearance and rake 
angles are best. Cutters made to these specifications 
have recut several thousand laps without re-sharpen- 
ing. Laps are easily cut to curve within + 0.001 in. 
on the radius, and smooth to within 30 to 40 micro- 
inches. Laps so machined are consistently lasting five 
to fifty times as long as conventionally cut laps on 
actual lens surfacing. 

As is often the case in development projects, the 
basic unit may function perfectly well, but its accept- 
ance is plagued by an annoying by-product or inci- 
dental effect. Such was our problem with the 191-A. 
From the moment it was completed, it met our fondest 
expectations for performance. But the milling opera- 
tion it performed was peculiar; it produced fine chips 
and cast iron dust which were flung about the room 
in a most annoying fashion by the high speed cutter. 


Dust Removed by Suction 


After much effort a suitable aluminum shield for 
partially enclosing the operation was developed. Syn- 
thetic rubber extensions further aid the shielding, 
yet are so designed and located that an operator can- 
not inadvertently force them into the path of the 
cutter. The bottom of this shield at both sides of the 
cutter contains twin outlet ducts which are coupled 
with a minimum length of hose to an industrial vac- 
uum cleaner unit which can “take it,” provide suffi- 
cient suction, and which we felt we could afford. The 
cleaner is housed in the cabinet pedestal and con- 
nected to the outlet provided. This shield with the 
suction outlets succeeds in collecting virtually all of 
the dust and a good percentage of the fast-flying chips. 

The cleaner is wired to start with the spindles, but 
it is also arranged to switch separately. A conven- 
tional length of cleaner hose is also furnished, together 
with small brush and narrow nozzle attachments, and 
one of the most salient sales features is discovered: 
an operator can completely clean up the machine after 
a run of work. 

Machinery finishing has finally emerged from its 
prosaic cocoon where it could be any color—as long as 
it was gray. “Color Dynamics” or functional color- 
ing of machines has really come into its own. Ma- 
chines are now painted colors which make for ease of 
operation, reduction of fatigue from eye strain, and 
improved “housekeeping” through improved appear- 
ance. Our sales department was none-the-less skeptical 
of any “high falutin” color scheme on a lap truer. 
After all, the best of color analysts must admit that a 
soft green finish on a machine producing cast iron 
dust, would require constant attention if it was to 
appear clean at all. Numerous colors were considered 
to give the machine a “new look” befitting its modern 
contours. Finally a metallic gray was selected. The 
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Vacuum cleaner system installed to remove fine chips 
and metal dust produced by action of the cutters. 


newer metallic finishes have a depth and lustre which 
give definite “life” to the finish. Stainless steel scales, 
brightly polished handwheels and clamps add contrast. 

Work spindle drive motor is left a bright jet black 
as supplied, and the chip shield is finished similarly. 
The interior of the chip shield is finished with red 
sealer. While this color is not sufficiently light to add 
much to improved visibility of the work area, neither 
is it cursed with being constantly soiled, and it does 
add a note of color to the general appearance. The 
nameplate is finished with satin-chrome letters and 
border on a black background. These black and 
chrome areas avoid an otherwise monotonous effect. 

This advanced thought to color detail definitely pays 
off, as our sales department was pleased to find at the 
first public showings of the machine. 

At the outset of the design stage, it became obvious 
that an almost identical machine could be designed 
on the basic structure—the 192-A sphere lens gen- 
erator for creating spherical curves on glass. This 
potentiality was borne in mind throughout the design 
of the 191-A elements. Consequently, almost within 
the original budget (exclusive of the cost of the model) 
another new machine was created. It requires different 
spindle construction, different drive details, and pro- 
vision for grinding under constant flow of coolant; 
otherwise it is the same machine—almost two for the 
price of one! 
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By designing each separate unit into a 


HI standard size body and developing a special 
plating set up, substantial cost reductions 
I are combined with improved appearance, 
better performance, greater flexibility for 


counter-type electric cooking appliances. 





Commercial Appliances 


Complete line of electric counter cooking appli- 


ances designed in matching and integrated units. 


HAT appeared to be a R. C. SANDIN 
static market for com- 
; ' : Manager 
mercial cooking equip- 


Visual Design Division 


ment prompted Hotpoint, Inc. 
to undertake an extensive study to deter- 
mine the ultimate potential, composition and 
geographic distribution of this market, and 
its major wants and requirements. This sur- 
vey indicated clearly that there existed not 
only a substantial market awaiting develop- 
ment, but also that this market was rapidly 
expanding. 

That this was a market for electric 
equipment was strongly indicated by several 
factors. First, the planned addition by 
utilities of generator capacity would permit 
them not only to accept increased commer- 
cial cooking load, but also to aggressively 
seek increased load of this type. Second, 
the switch to electric equipment in domestic 
kitchens indicated that a similar condition 
might take place in the commercial field. 
The advantages prompting homemakers to 
switch offer proportionately even greater 
benefits to the commercial cook who has a 





Fig. 1—In the former line of appliances individual units 
had been developed from time to time, well designed but 
with a variety of shapes, sizes and working levels. Low 


volume made individual, high cost bench assembly necessary. 





primary, not incidental interest, 
in improving food-preparation 
methods and equipment. 

Having established the future 
of the commercial electric cooking field, it 
was next determined that the market for 
counter appliances constituted the most 
readily accessible component of the over-all 
market. While it was known that one or 
more counter-type devices are used in nearly 
every one of the nation’s 525,000 food- 
service establishments, it was found that, 
because of their small size, 84 per cent of 
all commercial eating places use counter 
equipment almost exclusively. And with 
counter appliances located within the patrons’ 
view in an increasing number of food-service 
establishments, electrically operated devices 
offered several advantages. No flue is re- 
quired. It leaves space under the counter for 
refrigeration and reduces air conditioning 
costs through reduced heat loss. Absence of 
smoke, soot, and fumes are other advantages 
that assume increased importance when 
equipment is operated within or near the 
dining area. 

Prior to development of the new line of 
counter equipment, Hotpoint manufactured 
a line of counter appliances shown in Fig. 1 
of above average quality. This quality level, 
however, necessitated above average price. 
And because of the relatively low volume 
normal for this industry, such a situation 
could not be radically improved with this 
line. It was necessary to develop a line 
that could be profitably marketed at a price 
within the means of all food-service oper- 
ators. Since it was inadvisable to lower 
quality, we undertook development of a 
simplified line designed for mass-production 
methods in a normally low volume business. 
This gave rise to the conception of a custom 
matched line which would permit the mass 
production of common components. In- 
cluded was a body that with certain excep- 
tions would be common to all devices in a 
complete line covering all cooking needs. 


ELECTRICAL MANUFACTURING, October 1948, TENTH ANNUAL PRODUCT DESIGN NUMBER 163 


















——————— <p =~. ae 





































Sales-wise, a custom matched counter line appeared 
desirable since the existing counter line. like similar 
lines of other manufacture, was composed of a series 
of units that bore no family resemblance. And not 
only would a custom matched line have inherent sales 
appeal, but it would also become an exclusive feature 


for some time. Furthermore, the custom matched 
feature was certain to stimulate repeat sales to food- 
service operators. While they might originally purchase 
only a single unit of the line, re-styling of their back 
bars could readily be accomplished by the addition of 
a complete bank of harmonizing, streamlined counter 
cooking appliances. 

Engineering-wise, a major goal was to make the pro- 
posed counter line fully automatic. But since many 
of the basic engineering features now incorporated in 
the custom matched counter line has been included in 
the preceding line, development of the new line was 
initiated by the Appearance Design Division. 

Wood models shown in Fig. 2 were made in an 
early stage in the development of the custom matched 
counter line. These models, which were submitted 
for management’s consideration and as a basis of 
further discussion, were evolved after the execution 
of many preliminary sketches and renderings. At this 
stage the counter line included three body sizes. While 
all were of the same depth from front to back, model 
bodies were in widths of 12 in., 15 in. and 18 in. To 
adopt mass-production methods to the greatest pos- 


Fig. 3—In the new line of 
appliances, body size is stand- 
ard. A recess at each side is 
provided for this banking 
strip joining appliances in a 
semi-permanent cooking unit. 
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Fig. 2—In the first 
step toward rede- 
sign wood models 
were made of 
matching units 
having a uniform 
working height, 
but with three dif- 
ferent body widths. 


sible extent, it was management’s decision to re- 

design the line to include five custom matched units, 

all of identical body size, and incorporating maximum 
standardization of design in all possible respects. 

Achievement of the standardization goal, as shown in 

the illustration on the first page, made high-volume 

production practical with normally low-volume devices, 
and offered the following advantages: 

1. Quantity purchasing. 

2. Highly tooled production with investment com- 

mensurate with anticipated volume. 

3. Use of special automatic plating equipment, to 

reduce finishing costs. 

4. Conveyor assembly and test set-up for complete 

line. 

5. Use of special forming machines and _ special 
spot-welding equipment which greatly reduced 
the number of man-hours involved. 

6. Consolidated set-up time on many operations, 

resulting in greatly lowered costs. 

To join the separate units in a semi-permanent 
form, the banking strip, Fig. 3, was designed with. the 
strip secured firmly in place with a single bolt. Re- 
cessed outer edges permit flush fitting of the banking 
strip on each appliance. When the separate devices 
are fitted together by means of banking strips, the over- 
all appearance is that of a single, custom built unit. 

At this point in the development, problems involving 
finishing processes and materials were faced. The cost 











Fig. 4—Closer control of 
temperature is obtained 
by using higher wattage 
elements and sensitive hy- 
draulic thermostats with a 
differential less than 18 F. 
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of finishing the previous line of counter appliances was 
about 50 per cent of the total cost, which was now 
considered prohibitive. 

It was first felt that only a non-metallic finish could 
be applied at what was considered an equitable cost. 
Yet, while finishes of this type are available for many 
applications, it was doubted that a non-metallic finish 
would withstand the severe usage encountered in nor- 
mal commercial service. These doubts were borne out 
by extensive tests, which demonstrated that only a 
metallic finish could withstand hot fat, strong alkali 
cleaning solutions and other severe service conditions 
to which commercial cooking equipment is submitted. 

After investigating many methods, it was found that 
No. 3 finished cold-rolled strip steel protected with a 
plastic coating could be sheared, shaped and formed, 
the plastic coating stripped, and then the exposed sur- 
faces plated without polishing and buffing. By bright 
nickel plating directly on this surface, and then add- 
ing a chrome plate, it was possible to obtain a satis- 
factory finish at no more than 10 per cent of the cost 
of the device. But because of elimination of the polish- 
ing and buffing operations, standard plating equipment 
could not be used. This necessitated designing and 
constructing special automatic plating machines which 
so far as known are the only ones of their kind. 

While elimination of polishing and buffing opera- 
tions might be expected to result in a dull and irreg- 
ular finish, it was found that a satisfactory finish 
could be obtained with specially designed plating 
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Fig. 5—Pilot lights are 7 watt bulbs mounted behind 
translucent glass windows carrying the name plate. 
Polished chrome frames are removable for access 
to bulbs. Lights go off when desired heat is reached. 
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equipment, plus accurate control of plating solutions. 

Prior to development of the custom matched counter 
line. assembly of a single device had been the work 
primarily of a single operator. The new line has been 
designed in sub-assemblies that permit the use of un- 
skilled help, including female operators in many cases. 
Final assembly is accomplished on a conveyor. 

Thermostats provided for the new line of counter 
appliances, as shown in Fig. 4, bear a strong resem- 
blance to thermostats used on domestic ranges. Dials 
are considerably larger, however, and the materials 
used in the design are selected to withstand the rela- 
tively high temperatures encountered. 

In the new line, temperature control is provided by 
a more sensitive thermostat, which makes possible the 
use of grids of minimum mass. Because of this, the 
present griddle, for example, can be preheated in 6 
min compared with a pre-heating time of 25 min for 
the preceding model. 

Some of the many exclusive features in the new 
devices in the custom matched line are: 
Signal Lights of the design shown in Fig. 5 provided 


on each appliance in the line. For the griddle-grill, - 


separate signal lights are provided for both the top 
and bottom grids. Signal lights are located behind 
the easily removable nameplate. 

Leveling adjustments provided to compensate for any 
unevenness in the counter surface. To level the 
appliance, it is only necessary to adjust the corner 
cap screws. 

Easy Cleaning, another outstanding feature. The non- 
tarnishing chrome finish can be kept bright and 
new looking for the life of device. Banking strips 
between appliances eliminate hard-to-clean crevices. 

Greater Speed. An improved Calrod heating unit, plus 
a more sensitive and sturdier thermostat, have made 
it possible to increase wattage without sacrifice in 
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Fig. 7—Each appliance in the line is designed into a 
standard size body with a bright chromium plated sur- 
face obtained without polishing. The recessed thermo- 
stat is common to all units except the fry kettle. In the 


accuracy of control, and increase cooking speed. 
Knockouts in the back and bottom of each device to 

permit making line connections to suit the partic- 

ular condition. Terminal boxes are built-in. A 

large opening equipped with a cover plate located 

beside the knockouts permits easy access to the 
terminal box when making line connections. 

Easy servicing provided for all devices in the line 
from either the front or the top. There is no need 
to remove the appliance from the bank of equip- 
ment. Servicing can be accomplished without dis- 
turbing the line connections. 

Thermostat knobs, except on the fry kettle, tilted for 
easy visibility. And since the fry kettle control is 
located on the backsplasher, it too is easily visible. 
All thermostat controls on front panels are recessed. 

Compactness. The custom-matched counter line is de- 
signed to provide maximum capacity in minimum 
space, a feature of outstanding importance to typical 
users of this type of equipment. Except for the 
small separation required for insertion of the bank- 
ing strip, devices fit flush with one another with no 
wasted space. From end to end, all five appliances 
occupy a space only 714 ft long. 

Each appliance in the line incorporates advance- 
ments in product design and construction. The fry 
kettle, Fig. 6, has two features that aid in cleaning: 
(1) swing-up heating unit, and (2) lift-out fat com- 
partment. The Calrod heating unit is attached to a 
separate hinged panel on the backsplasher. Once the 
fry basket has been removed, the unit can be swung 
into an upright position, where it locks into place. 
Finger-tip pressure on the safety lock allows the unit 
to be re-lowered into position. When the Calrod unit 
is in a raised position, fat compartment can be lifted 
out of the kettle by means of handles at the sides. Fat 
compartment can be emptied and cleaned as easily as 
a kitchen utensil, eliminating clogged drains, leaky 
valves, and hard-to-clean corners. Since fat tempera- 
tures can be raised to 350 F in 8 min, production 
capacity is increased 72 per cent with only a one-third 
increase in fat capacity. Browning capacity is 94 Ib 
of french fries per hr. 

At the left in Fig. 7 is the new griddle which pre- 
heats to 400 F in 6 min, and provides 212 sq in. of 
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griddie-grill (center) an additional thermostat mounted 
on the top grill provides independent temperature con- 
trol; (right) separate thermostats are provided for the 


two elements in the waffle baker. 





usable frying area with an over-all width of less than 
18 in. Grease and spillage drain directly into recep- 
tacle located at the rear. 

The griddle-grill, a three-in-one appliance, com- 
bines the cooking speed of the grill and the large frying 
area of the griddle. It may be used as a griddle alone, 
as a grill, or as a griddle and grill simultaneously 
for preparation of combination dishes such as bacon 
and eggs in one operation. This unit, shown at center 
in Fig. 7, includes a self-adjusting spatter guard around 
the top grid; adjustable grilling pressure; a cast 
aluminum hinge, which is counter-balanced to hold the 
upper grill in any desired position; and separate, ad- 
justable thermostats for top and bottom grids. These 
individual controls offer an independent choice of tem- 
perature from 250 F to 450 F to permit preparation 
of different products simultaneously. 

For the waffle baker, shown in Fig. 7 (right), a 
shake-out handle is designed to eliminate excessive 
sticking. Striking the handles sets up a vibration 
that breaks the seal binding the waffle to the grill. 
A separate control for each baker permits dialing 
“light,” “medium,” or “dark” waffles, and a floating 
hinge permits the waffles to rise to maximum volume. 
The thermostat flashes a signal light to indicate when 
the baker has reached operating temperature, and then 
turns the light off when baking is complete. 

On the hotplate a ribbed landing-deck in front facil- 
itates handling of pots and pans. A small diameter 
heating unit gives 40 per cent more contact area than 
provided by former units with even heat distribution 
and longer life. The Calrod heating unit is easily 
raised to permit removal of the reflector pan. 

Over-all results of this development program were 
as follows: 

1—Production man-hours per unit were reduced 29 

per cent. 

2—Manufacturing cost was cut 25 per cent. 

3—Sales for 1948, the first full year of production, 

are expected to exceed the volume for any pre- 
ceding line by about eight times. 

4—Because of reduced cost, improved design and 

better performance, the present counter line has 
substantially increased the market for electrically 
heated commercial cooking equipment. 
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Complete line of electric counter cooking appli- 


ances designed in matching and integrated units. 
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ment prompted Hotpoint, Inc. 
to undertake an extensive study to deter- 
mine the ultimate potential, composition and 
geographic distribution of this market, and 
its major wants and requirements. This sur- 
vey indicated clearly that there existed not 
only a substantial market awaiting develop- 
ment, but also that this market was rapidly 
expanding. 

That this was a market for electric 
equipment was strongly indicated by several 
factors. First, the planned addition by 
utilities of generator capacity would permit 
them not only to accept increased commer- 
cial cooking load, but also to aggressively 
seek increased load of this type. Second, 
the switch to electric equipment in domestic 
kitchens indicated that a similar condition 
might take place in the commercial field. 
The advantages prompting homemakers to 
switch offer proportionately even greater 
benefits to the commercial cook who has a 





Fig. 1—In the former line of appliances individual units 
had been developed from time to time, well designed but 
with a variety of shapes, sizes and working levels. Low 


volume made individual, high cost bench assembly necessary. 
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primary, not incidental interest, 
in improving food-preparation 
methods and equipment. 

Having established the future 
of the commercial electric cooking field, it 
was next determined that the market for 
counter appliances constituted the most 
readily accessible component of the over-all 
market. While it was known that one or 
more counter-type devices are used in nearly 
every one of the nation’s 525,000 food- 
service establishments, it was found that, 
because of their small size, 84 per cent of 
all commercial eating places use counter 
equipment almost exclusively. And with 
counter appliances located within the patrons’ 
view in an increasing number of food-service 
establishments, electrically operated devices 
offered several advantages. No flue is re- 
quired. It leaves space under the counter for 
refrigeration and reduces air conditioning 
costs through reduced heat loss. Absence of 
smoke, soot, and fumes are other advantages 
that assume increased importance when 
equipment is operated within or near the 
dining area. 

Prior to development of the new line of 
counter equipment, Hotpoint manufactured 
a line of counter appliances shown in Fig. 1 
of above average quality. This quality level, 
however, necessitated above average price. 
And because of the relatively low volume 
normal for this industry, such a situation 
could not be radically improved with this 
line. It was necessary to develop a line 
that could be profitably marketed at a price 
within the means of all food-service oper- 
ators. Since it was inadvisable to lower 
quality, we undertook development of a 
simplified line designed for mass-production 
methods in a normally low volume business. 
This gave rise to the conception of a custom 
matched line which would permit the mass 
production of common components. In- 
cluded was a body that with certain excep- 
tions would be common to all devices in a 
complete line covering all cooking needs. 
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Sales-wise, a custom matched counter line appeared 
desirable since the existing counter line, like similar 
lines of other manufacture, was composed of a series 
of units that bore no family resemblance. And not 
only would a custom matched line have inherent sales 
appeal, but it would also become an exclusive feature 
for some time. Furthermore, the custom matched 
feature was certain to stimulate repeat sales to food- 
service operators. While they might originally purchase 
only a single unit of the line, re-styling of their back 
bars could readily be accomplished by the addition of 
a complete bank of harmonizing, streamlined counter 
cooking appliances. 

Engineering-wise, a major goal was to make the pro- 
posed counter line fully automatic. But since many 
of the basic engineering features now incorporated in 
the custom matched counter line has been included in 
the preceding line, development of the new line was 
initiated by the Appearance Design Division. 

Wood models shown in Fig. 2 were made in an 
early stage in the development of the custom matched 
counter line. These models, which were submitted 
for management’s consideration and as a basis of 
further discussion, were evolved after the execution 
of many preliminary sketches and renderings. At this 
stage the counter line included three body sizes. While 
all were of the same depth from front to back, model 
bodies were in widths of 12 in., 15 in. and 18 in. To 
adopt mass-production methods to the greatest pos- 











Fig. 3—In the new line of 
appliances, body size is stand- 
ard. A recess at each side is 
provided for this banking 
strip joining appliances in a 
semi-permanent cooking unit. 
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Fig. 2—In the first 
step toward rede- 
sign wood models 
were made of 
matching units 
having a uniform 
working height, 
but with three dif- 
ferent body widths. 





sible extent, it was management’s decision to re- 

design the line to include five custom matched units, 

all of identical body size, and incorporating maximum 
standardization of design in all possible respects. 

Achievement of the standardization goal, as shown in 

the illustration on the first page, made high-volume 

production practical with normally low-volume devices, 
and offered the following advantages: 

1. Quantity purchasing. 

2. Highly tooled production with investment com- 

mensurate with anticipated volume. 

3. Use of special automatic plating equipment, to 

reduce finishing costs. 

4. Conveyor assembly and test set-up for complete 

line. 

5. Use of special forming machines and _ special 
spot-welding equipment which greatly reduced 
the number of man-hours involved. 

6. Consolidated set-up time on many operations, 

resulting in greatly lowered costs. 

To join the separate units in a semi-permanent 
form, the banking strip, Fig. 3, was designed with the 
strip secured firmly in place with a single bolt. Re 
cessed outer edges permit flush fitting of the banking 
strip on each appliance. When the separate devices 
are fitted together by means of banking strips, the over- 
all appearance is that of a single, custom built unit. 

At this point in the development, problems involving 
finishing processes and materials were faced. The cost 
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Fig. 4—Closer control of 
temperature is obtained 
by using higher wattage 
elements and sensitive hy- 
draulic thermostats with a 
differential less than 18 F. 
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Fig. 6—For added convenience 
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of finishing the previous line of counter appliances was 


about 50 per cent of the total cost, which was now 
considered prohibitive. 

It was first felt that only a non-metallic finish could 
be applied at what was considered an equitable cost. 
Yet, while finishes of this type are available for many 
applications, it was doubted that a non-metallic finish 
would withstand the severe usage encountered in nor- 
mal commercial service. These doubts were borne out 
by extensive tests, which demonstrated that only a 
metallic finish could withstand hot fat, strong alkali 
cleaning solutions and other severe service conditions 
to which commercial cooking equipment is submitted. 

After investigating many methods, it was found that 
No. 3 finished cold-rolled strip steel protected with a 
plastic coating could be sheared, shaped and formed, 
the plastic coating stripped, and then the exposed sur- 
faces plated without polishing and buffing. By bright 
nickel plating directly on this surface, and then add- 
ing a chrome plate, it was possible to obtain a satis- 
factory finish at no more than 10 per cent of the cost 
of the device. But because of elimination of the polish- 
ing and buffing operations, standard plating equipment 
could not be used. This necessitated designing and 
constructing special automatic plating machines which 
so far as known are the oniy ones of their kind. 

While elimination of polishing and buffing opera- 
tions might be expected to result in a dull and irreg- 
ular finish, it was found that a satisfactory finish 
could be obtained with specially designed plating 
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Fig. 5—Pilot lights are 7 watt bulbs mounted behind 
translucent glass windows carrying the name plate. 
Polished chrome frames are removable for access 
to bulbs. Lights go off when desired heat is reached. 
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equipment, plus accurate control of plating solutions. 
Prior to development of the custom matched counter 

line, assembly of a single device had been the work 

primarily of a single operator. The new line has been 
designed in sub-assemblies that permit the use of un- 
skilled help, including female operators in many cases. 

Final assembly is accomplished on a conveyor. 
Thermostats provided for the new line of counter 

appliances, as shown in Fig. 4, bear a strong resem- 

blance to thermostats used on domestic ranges. Dials 
are considerably larger, however, and the materials 
used in the design are selected to withstand the rela- 
tively high temperatures encountered. 

In the new line, temperature control is provided by 

a more sensitive thermostat, which makes possible the 

use of grids of minimum mass. Because of this, the 

present griddle, for example, can be preheated in 6 

min compared with a pre-heating time of 25 min for 

the preceding model. 
Some of the many exclusive features in the new 
devices in the custom matched line are: 

Signal Lights of the design shown in Fig. 5 provided 
on each appliance in the line. For the griddle-grill, 
separate signal lights are provided for both the top 
and bottom grids. Signal lights are located behind 
the easily removable nameplate. 

Leveling adjustments provided to compensate for any 
unevenness in the counter surface. To level the 
appliance, it is only necessary to adjust the corner 
cap screws. 

Easy Cleaning, another outstanding feature. The non- 
tarnishing chrome finish can be kept bright and 
new looking for the life of device. Banking strips 
between appliances eliminate hard-to-clean crevices. 

Greater Speed. An improved Calrod heating unit, plus 
a more sensitive and sturdier thermostat, have made 
it possible to increase wattage without sacrifice in 
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Fig. 7—Each appliance in the line is designed into a 
standard size body with a bright chromium plated sur- 
face obtained without polishing. The recessed thermo- 
stat is common to all units except the fry kettle. In the 


accuracy of control, and increase cooking speed. 
Knockouts in the back and bottom of each device to 

permit making line connections to suit the partic- 

ular condition. Terminal boxes are built-in. A 

large opening equipped with a cover plate located 

beside the knockouts permits easy access to the 
terminal box when making line connections. 

Easy servicing provided for all devices in the line 
from either the front or the top. There is no need 
to remove the appliance from the bank of equip- 
ment. Servicing can be accomplished without dis- 
turbing the line connections. 

Thermostat knobs, except on the fry kettle, tilted for 
easy visibility. And since the fry kettle control is 
located on the backsplasher, it too is easily visible. 
All thermostat controls on front panels are recessed. 

Compactness. The custom-matched counter line is de- 
signed to provide maximum capacity in minimum 
space, a feature of outstanding importance to typical 
users of this type of equipment. Except for the 
small separation required for insertion of the bank- 
ing strip, devices fit flush with one another with no 
wasted space. From end to end, all five appliances 
occupy a space only 71% ft long. 

Each appliance in the line incorporates advance- 
ments in product design and construction. The fry 
kettle, Fig. 6, has two features that aid in cleaning: 
(1) swing-up heating unit, and (2) lift-out fat com- 
partment. The Calrod heating unit is attached to a 
separate hinged panel on the backsplasher. Once the 
fry basket has been removed, the unit can be swung 
into an upright position, where it locks into place. 
Finger-tip pressure on the safety lock allows the unit 
to be re-lowered into position. When the Calrod unit 
is in a raised position, fat compartment can be lifted 
out of the kettle by means of handles at the sides. Fat 
compartment can be emptied and cleaned as easily as 
a kitchen utensil, eliminating clogged drains, leaky 
valves, and hard-to-clean corners. Since fat tempera- 
tures can be raised to 350 F in 8 min, production 
capacity is increased 72 per cent with only a one-third 
increase in fat capacity. Browning capacity is 94 lb 
of french fries per hr. 

At the left in Fig. 7 is the new griddle which pre- 
heats to 400 F in 6 min, and provides 212 sq in. of 
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griddie-grill (center) an additional thermostat mounted 


on the top grill provides independent temperature con- 
trol; (right) separate thermostats are provided for the 
two elements in the waffle baker. 






usable frying area with an over-all width of less than 
18 in. Grease and spillage drain directly into recep- 
tacle located at the rear. 

The griddle-grill, a three-in-one appliance, com- 
bines the cooking speed of the grill and the large frying 
area of the griddle. It may be used as a griddle alone, 
as a grill, or as a griddle and grill simultaneously 
for preparation of combination dishes such as bacon 
and eggs in one operation. This unit, shown at center 
in Fig. 7, includes a self-adjusting spatter guard around 
the top grid; adjustable grilling pressure; a cast 
aluminum hinge, which is counter-balanced to hold the 
upper grill in any desired position; and separate, ad- 
justable thermostats for top and bottom grids. These 
individual controls offer an independent choice of tem- 
perature from 250 F to 450 F to permit preparation 
of different products simultaneously. 

For the waffle baker, shown in Fig. 7 (right), a 
shake-out handle is designed to eliminate excessive 
sticking. Striking the handles sets up a vibration 
that breaks the seal binding the waffle to the grill. 
A separate control for each baker permits dialing 
“light,” “medium,” or “dark” waffles, and a floating 
hinge permits the waffles to rise to maximum volume. 
The thermostat flashes a signal light to indicate when 
the baker has reached operating temperature, and then 
turns the light off when baking is complete. 

On the hotplate a ribbed landing-deck in front facil- 
itates handling of pots and pans. A small diameter 
heating unit gives 40 per cent more contact area than 
provided by former units with even heat distribution 
and longer life. The Calrod heating unit is easily 
raised to permit removal of the reflector pan. 

Over-all results of this development program were 
as follows: 

1—Production man-hours per unit were reduced 29 

per cent. 

2—Manufacturing cost was cut 25 per cent. 

3—Sales for 1948, the first full year of production, 

are expected to exceed the volume for any pre- 
ceding line by about eight times. 

4—Because of reduced cost, improved design and 

better performance, the present counter line has 
substantially increased the market for electrically 
heated commercial cooking equipment. 
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Testing IS a Function 
Product Development 


Thorough testing throughout development is required for every soundly designed product. The 
ultimate consumer must not be used as a “guinea pig.”’ Functional, safety, and durability tests 
are essential, and accelerated life tests must be correlated with normal service conditions. 






DR. G. P. DAIGER 
Executive Engineer 
The Hoover Company 


HY TEST a new product during each stage of 
its development? The answer is inherent in 
Webster’s definition of a test as “a decisive 

trial” or “a subjection to conditions to show real char- 
acter.” Certainly no new product is worth its engi- 
neering salt unless it satisfactorily undergoes such trials. 
Actually a product development project is initiated, 
guided and made final by means of tests. 


Initiation of a new product should be formalized by 
the writing of specifications that describe the product’s 
principal features and designate the required perform- 
ance. Tests play a useful part in these specifications. 
sy testing partial models or adaptations of existing 
models the feasibility of new features can be deter- 
mined. Performance requirements can be determined 
from a knowledge of the maximum performance possible 
and a judgment on the most desirable performance, as 
based on tests on representative samples of best com- 
petitive products. Complete test data covering all pro- 
duction and experimental models of the manufacturer’s 










SAFETY TESTS 





FUNCTIONAL TESTS 
1. Suction, airflow, motor speed, agi- 


. Dirt-removal ability. 
Litter- and thread-removal ability. ABUSE TESTS 
Motor performance tests. 
. Fan performance tests. 

. Clogging tests. 

. Sales demonstration tests. 


2. Impact tests. 


ONAUAWN 
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Typical Check List for Product Development Tests 


Note: These tests are specifically applied to Hoover cleaners such as the new Model 115 
(right) designed as a lightweight, compact unit for small homes and apartments. 


1. High-potential breakdown tests. 
tator speed and power requirements 2. Electrical leakage measurements 


of vacuum cleaner on wide range of under normal and high humidities. component 
carpets. 3. Accessibility of moving parts. parts such as 
. Manipulative effort. 4. Stall tests. attachment 


1. General abuse—(steel bar test). lamps. 


3. Agitator rope abuse test. 
4. Fan system sand-blasting test. 


own line of related products should, of course, be made 
available. Factors of cost, competitive standards and 
need for additional desirable qualities in the product 
will help influence the performance specifications. 


Product development is guided by testing since at all 
stages alternate designs and alternate materials must be 
evaluated and a final choice made. Whether to use a 
plastic rather than a metal may require impact tests. 
To choose between two alternatives in the design of a 
moving part may require friction tests and wear tests. 
In order to determine whether a suggested feature 
offers sufficient sales advantage to justify its additional 
cost, consumer use tests may be required. 


Product design is “finalized” by testing to prove it 
will function as specified and that it will have adequate 
life under the conditions of expected use. This can 
appropriately be called “prove-in” testing. In Hoover 
engineering practice prove-in testing is applied to com- 
plete models of a new product at three stages of the 
development. In the first stage, models are built from 


5. Standardized 
abuse or life 
tests on 


cords, plugs, 
switches and 


6. Life tests on bearings, wheels, motor 
carbon brushes, motor windings, agi- 
tator brushes and all moving parts. 













































layout drawings and embody the principal features of 
the design, although many details may not be in final 
form. Complete tests on these models determine the 
final form of all parts. In the second stage, additional 
engineering models are built from the detailed drawings 
and subjected to complete tests. Based on these tests, 
the design is approved or modified as required, and is 
ready for release to production for tooling. 

Before full-scale production is started a limited num- 
ber of production samples, 50 to 200, are run from pro- 
duction tooling and prove-in tests are completed on this 
pre-production run. This is the third and final stage 
in the development of the product at which testing is 
applied. Although at this stage the finding of major 
design defects is unlikely, the pre-production checkup 
is important both in assessing the effect of production 
practices on the design and in working out early pro- 
duction difficulties. 

Engineering experience and judgment are needed to 
properly designate the tests. Broadly speaking, these 
can be classified into one of three categories: 

1. Functional Tests. These are used to measure 
quantitatively how well a product performs the func- 
tions it is designed to accomplish. For example, in a 
motor functional tests would include load tests and tem- 
perature tests; in a cleaner, suction measurements and 
dirt-removing ability. The broad field of consumer-use 
testing is also included in this category, that is, the 
operation of models by typical users to assess the merit 
of special features. A typical function test on a cleaner 
is illustrated in Fig. 1. In this illustration an experi- 
mental model of a fan system for the new Hoover Model 
115 cleaner is being subjected to a dynamometer test. 
The fan is driven by a dynamometer that provides speed 
and power measurements. The air flow and suction are 
measured by means of calibrated orifices and water lift 
suction gages. 


2. Safety Tests. This category fills an especially 
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Fig. 1—This dynamometer test equipment is used on 
development models to measure all characteristics of 
the suction fan system of a vacuum cleaner in one setup. 
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important requirement for all electrical products and 
is of paramount importance on a home appliance. Safety 
testing encompasses electrical, mechanical and chemic:! 
tests. Electrical safety requires determination of shock 
hazard under both normal and high humidity condi- 
tions. Mechanical safety implies proven inaccessibility 
of moving parts and adequate strength of parts and 
materials to obviate any possibility of mechanical break- 
down which might injure the user. Tests to determine 
fire hazard and toxicity may be required in chemical 
safety determinations on some products. In a cleaner, 
for example, consideration must be given to the pos- 
sibility of fire hazard in picking up unlighted, non- 
safety matches. 

3. Durability Testing. In this group fall all abuse 
tests, wear tests and life tests conducted to determine 
whether or not the product will operate in actual service 
without premature failure. This type of testing also 
determines the general life expectancy of all parts and 
provides information on need for improvements in the 
design, or the necessity for ease of replacement in the 
design. Durability testing can be applied separately to 
the individual components as well as to the product 
operating as an entity. 

There are numerous sources of information on what 
tests are required and desirable. The scope of func- 
tional tests is largely dictated by the specifications cov- 
ering the required performance of the product. Safety 
tests should include those established by the Under- 
writers’ Laboratories, and by public utilities throughout 
the country. Also included should be testing procedures 
promoted by some of the larger independent testing 
laboratories and the consumer products testing and 
rating organizations. In addition, it is essential that the 
safety tests should cover special conditions that the 
manufacturer may know exists in the use of his product 
but which may not be covered by published standards. 

Sources of information on durability tests are more 


Fig. 2—Complete motor characteristics at speeds up to 
15,000 rpm in power range of 0.35 hp and lower are 
determined by means of this dynamometer test setup. 
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limited. In this field the product development engineer 
must depend on experience and judgment. The experi- 
ence is gained by observation as to how the product is 
actually used in service and to what abuses it is sub- 
jected. In Hoover practice, control appliances are con- 
tinually operated in approximately one hundred homes 
and commercial establishments. These appliances are 
periodically brought into the laboratory for examina- 
tion and tests. They are also frequently observed in 
actual operation. Most of these control units incorporate 
a timing mechanism to measure the extent of actual 
usage. A home and commercial service program of this 
type provides authoritative information on service life 
and abuse possibilities. 

An additional source of valuable information on 
durability testing is the study of service department 
records on replacement of worn parts. In this manner 
the actual service life of all parts on similar production 
models can be accurately ascertained. Samples of worn 
or failed parts from service should be accumulated on a 
periodic basis for engineering examination. 





Test Check-Lists Are Important 
A test check-list should always be prepared for any 
new product. In the case of a new model of a current 
product such a list will already be available in the ac- 
cumulated experience of all divisions of the engineering 
department. This experience, however, should be col- 
lected and listed for the guidance of the development 
engineers. In the case of a totally new product a tenta- 
tive test check-list should be prepared in the beginning 
from the best judgment of the engineers involved. The 
list can be added to as required based on the findings 
of tests on experimental models and from all the other 
sources of information previously discussed. 
In order to illustrate the coverage desired in a test 
check-list, a typical list for Hoover cleaners is repro- 
duced on the first page of this article. This test check- 










Fig. 3—To measure cleaner airflow characteristics the 
cleaner is operated inside a sealed chamber. Measure- 
ment of air intake to the chamber is the basis of test. 
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list is not complete since, for brevity, only typical tests 
of each type are included and many specific wear tests 
and life tests are not listed in detail. The list does, 
however, show the range of tests that should be con- 
sidered. 

After deciding what tests are required the next im- 
portant question to be answered is how to conduct the 
tests. There are many sources of information on stand- 
ardized test procedures but in the development of prac- 
tically all new products many tests will be desired where 
the development engineer must devise his own test 
methods and design his own test equipment. This is 
especially true in durability testing in the electrical 
appliance field. Sources for standardized information 
that should be consulted are the appropriate published 
standards of the American Standards Association, the 
American Society for Testing Materials, the American 
Institute of Electrical Engineers, and the Underwriters’ 
lLaboratories. Frequently pertinent government stand- 
ards or trade association standards may provide useful 
information. 

If the new product is intended for export or for manu- 
facture in countries outside of the United States, foreign 
standards must be scrutinized. In many cases appro- 
priate standards can be obtained from foreign govern- 
mental sources, or they may have to be acquired through 
dealers and other foreign representatives. One of the 
likely countries for export or manufacture is Canada 
and many standards can be obtained through the Cana- 
dian Standards Association. Many foreign countries 
maintain government test bureaus which issue their own 
specifications, some of which not only are instructive but 
are mandatory. 

Functional tests, so far as methods are concerned, 
usually require only the straightforward application of 
electrical and mechanical engineering principles. But 
although the method may be straightforward, the equip- 
ment needed in many cases is highly special and must 


Fig. 4—For an accelerated life test a kinked cord is 
straightened under a 30 |b weight. Cords must with- 
stand 75 to 250 cycles depending on direction of twist. 
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be developed to fulfill the specific job for which it is 
needed. For example, the measurement of the perform- 
ance of any motor in terms of speed, power, torque, and 
efficiency is straightforward as to method. But, for 
instance, the equipment needed in testing the relatively 
high-speed, low-power cleaner motors is quite special. 
In the typical cleaner motor test setup illustrated in 
Fig. 2 a specially built absorption type dynamometer is 
being used to measure the performance of the motor of 
the new Hoover Model 115 cleaner. In this dyna- 
mometer the motor to be tested drives a d-c generator 
and the torque developed is measured mechanically 
through the rotatable stator of the generator. 

Another example of specialized functional testing 
equipment is shown (Fig. 3) in the rather elaborate 
setup required to measure the airflow characteristics 
of a vacuum cleaner. This setup is unusual in that the 
cleaner is operated inside a sealed chamber and the 
airflow is determined by measuring the air intake to the 
chamber. Atmospheric pressure is maintained within 
the sealed chamber by suitable controls. This rather 
indirect type setup is required because the use of a 
calibrated orifice on the exhaust of the cleaner to 
measure the airflow would significantly change the 
operating conditions of the fan system. This is a diffi- 
culty that must always be guarded against. The means 
used for obtaining a test measurement must not be such 
as to change the characteristics of the tested device. 

Durability testing requires imagination and ingenuity 
on the part of the test engineer in developing both the 
test method and the test equipment. Durability testing 
includes both abuse tests and life tests, the two types 
overlapping. A life test is really a moderate form of 
controlled and continuous abuse. There are many 
published standards on how to conduct various types of 
durability tests for component parts of electrical appli- 
ances such as cords, switches and magnet wire. 


170 


Fig. 5—-Steel-bar abuse test (top) provides operation. Fig. 7—Diagram shows how hop- 
rough going for a cleaner—75 hr of testing _per-feed mechanism feeds standardized dirt to 
represent a lifetime of normal abuse. Fig. carpet as latter moves under cleaner at 1 ft 
6—Ingenious dirt-feed system for cleaner life per min. 
testing (right) provides a laboratory setup life testing device (left) can be applied to a 


that feeds dirt to cleaner to simulate normal’ wide range of tests by adjusting as required. 


Fig. 8—This reciprocating motion 









An illustration of an abuse test which is based on an 
acceleration of an expected service abuse is the attach 
ment cord kinking test shown in Fig. 4. The ends of 
a sample length of the attachment cord are clamped in 
holders after first being twisted eleven times. The 
machine then periodically straightens the cord, pulls 
out the kinks, and applies a 30-lb weight to the cord. 
The test is applied with the cord twisted both in the 
direction of the lay of the conductors and, on another 
sample, against the lay of the conductors—based on 
Underwriters’ specifications. 

Abuse tests on the complete product frequently, 
require the development of unique methods. A specific 
test setup may not exactly reproduce conditions to 
which the machine may be exposed but it must of course 
provide the same general result as actual service abuse. 
A typical abuse test of this type used on Hoover cleaners 
is illustrated in Fig. 5. This is the so-called steel 
bar abuse test. By means of an automatic mechanism 
the cleaner is operated rapidly over five steel bars 
welded on a steel plate. These steel bars are 34 in. 
wide, 4¢ in. high and 6 in. apart. The speed of opera 
tion is 28 cpm and the length of each cycle is 81 in. 
Here is an abuse test which obviously is not the exact 
equivalent of any abuse which the cleaner will be ex 
pected to withstand in actual service. However, it is 
a test which applies a contrcllable and reproducible 
strain on all parts of the cleaner. After considerable 
experience in testing experimental. models and _ later 
observing their actual performance in the field the 
effects of such an arbitrary test can be rather accuratel\ 
related to actual service life. 

Life testing in general requires operation of the 
device under its normal operating conditions until 
failure or excessive wear occurs. To obtain normal 
conditions in a laboratory test setup is frequently 2 
major assignment in itself. The length to which it is 
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Fig. 9—Impact abuse tester is a good example of an arti- 
ficial test designed to simulate irregular service abuse in a 
controlled and reproducible manner. Cleaner housing rolls 
down ramp and impact resistance is determined quantita- 
tively from angle of ramp or length of run required to 
break housing on anvil (A). Fig. 10—More than one ton 
of sand is passed through cleaner fan system on this ac- 
celerated abuse test, based on sand abrasion. Fig. 11— 
Flow diagram shows passage of sand from controlled hop- 
per (A) and constant rate metering device (B) through air 
intake to cleaner (C) and out through exhaust (D). 


necessary to go to achieve these conditions is illus- 
trated by the test equipment (see Fig. 6) used in the 
Hoover Laboratory to conduct life tests on cleaner 
bearings, belts, agitator brushes and other functional 
parts. The cleaner is operated in a normal manner on 
a standard carpet but the carpet moves under the 
cleaner at a rate of about 1 ft per min. A standardized 
dirt substance is applied to the carpet in front of the 
cleaner by the hopper feed mechanism. Approximately 
Y, |b of dirt is fed to the cleaner each hour. Although 
the major part of this test setup is automatic, periodi- 
cally the cleaner bag must be manually emptied. 

Details of the hopper feed mechanism may be of 
interest. A sketch of the device is shown in Fig. 7. 
Anyone familiar with the problem of feeding a small, 
fixed amount of a nonhomogeneous substance such as 
dirt will realize the difficulties. The dirt is fed to the 
carpet by a rotating cylinder having axial grooves 
which serve as pockets to periodically carry a meas- 
ured quantity of the dirt to the carpet. A vibrator is 
needed for the feeder mechanism so as to provide a 
continuous and uniform flow of dirt to and from the 
rotating measuring device. 


Manual vs. Automatic Test Methods 


A problem frequently faced in planning and con- 
ducting an abuse test or a life test on experimental 
models of a new product is whether or not an auto- 
matic test mechanism is justified. The development of 
automatic test equipment can of course be carried to 
the point where it is uneconomical. There are many 
cases where it is quicker and less costly to run a 
manually operated life test rather than to develop a 
special test machine. Where a rather complex motion 
is to be applied to a device by hand or foot in normal 
operation and where the total number of cycles of opera- 
tion throughout the life of the product may not exceed 
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several thousand cycles, it is often economical to con- 
duct manually operated tests for the required number of 
cycles. Where, however, the number of cycles of opera- 
tion are in the tens of thousands or hundreds of thou- 
sands or when many test samples must be tested, 
obviously an automatically operated mechanism be- 
comes mandatory. 

The handy mechanical device shown in Fig. 8 pro- 
vides, with suitable modifications, a basic equipment for 
a wide range of reciprocating motion life or wear tests. 
As illustrated it is applied to testing the handle bail 
shaft and handle control mechanism of the Model 115 
cleaner. The reciprocating drive mechanism is at- 
tached to the handle bail by a system of cranks and 
levers. The arrangement pictured is typical of the many 
tests that can quickly be set up on this equipment. 

An illustration of an abuse test in which a normally 
haphazard abuse is applied in a controlled and meas- 
urable manner is shown in Fig. 9. This is a form of 
impact testing. The cleaner is allowed to run by its own 
weight down an inclined ramp to strike an anvil or 
other obstacle. Quantitative measurements on strength 
can be obtained by determining the angle of the ramp 
or the length of the run on the ramp required to cause 
breakage. By varying the form of the anvil 4, actual 
service conditions can be simulated. 

One pitfall to be avoided in testing a new product 
is to become so dependent on mechanical and standard- 
ized abuse tests that some simple manual abuse test 
may be overlooked. For example, a plastics part may 
be so designed and tested as to have adequate strength 
to meet a standardized abuse test based on its normal 
operation in service. But the development engineer 
may be seriously embarrassed if in placing all his de- 
pendence on the standardized abuse tests he fails to 
realize that the part may be mishandled and occasion- 

(Continued on page 230) 
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Importance of this market places new emphasis 
on special needs of television for both conventional 


radio parts and a wide range of new requirements. 


HAT HAS happened to television during the 
past 18 months is a dramatic example of 
“production line” engineering. Externally 
today’s television sets look much the same as they did 
Fundamentally, receiver circuits and 
There have been 


nine years ago. 
set performance is much the same. 
design refinements, of course, but the major factor in 
the recent phenominal growth of television has been 
the solution of engineering problems involved in pro- 
duction line assembly. And with that solution tele- 
vision has suddenly grown into a major market for 
components, promising shortly to surpass the radio 
receiver market in volume. 

Right now the television industry is producing eac/! 
month eight times as many sets as were made in the 
entire vear of 1946, Estimates for 1949 production are 


TELEVISION 


Nowa Major Market 


for Components 





1,000,000 







800,000 















Up; 
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1949 
TELEVISION RECEIVER PRODUCTION 


PRODUCED TO DATE A ESTIMATED [2 ] 


ROBERT W. CARSON, Managing Editor, ELecTRICAL MANUFACTURING 


"1946 19 1948 


about 1,500,000 sets, or better than twice current levels 

But the significance of this figure only becomes 
apparent when it is realized that, (1) each television 
receiver, in terms of standard components, is equal to 
about 8 average radio receivers, and (2) each tele 
vision unit requires in addition a number of complex 
specialties not used in radio. These specialties include 
picture tuhe and several other smaller tubes for func 
tions never required in radio receivers, high voltage 
transformers and capacitors, deflection and focusing 
coils and transformers, tuning elements for far highe 
frequencies and broader bands. 

Production line television is today a major market 
for components, facing a still greater growth in 1949 

Behind this boom in television there are two 01 
three significant milestones, and a clearer picture of the 





Successful solution of design problems permitting production line assembly is the major factor behind the rapid 


growth of television this year to major market proportions. 
Supplementary assembly lines feed subassemblies, put completed receivers 


now being usd by all major producers. 


This Philco final assembly line is typical of the methods 


through alignment and test operations, assemble chassis and cabinet, and package the finished television set for shipment. 
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In number of components required, one television receiver is equal to 8 to 10 average radio receivers. These parts for 
an RCA chassis include: 112 resistors, 93 capacitors, 29 tubes and sockets, 27 terminal strips plus a variety of chokes, 
coils, IF transformers and controls; and high voltage power supply, deflection and focusing coils not used in radio. 


industry today can be obtained by 
minute to look at the past. 
tion, it has been recognized that a television picture, 
like a motion picture, must consist of a series of com- 
plete pictures or frames presented rapidly enough so 


stopping for a 
From its earliest concep- 


the retentiveness of the eye will give an illusion of 
motion. Unlike the motion picture, a frame in a 
television picture cannot be transmitted as a unit, but 
each frame must be broken down into lines and each 
line into picture elements. At the television receiver, 
elements and lines for a complete frame must be assem- 
bled,- amplified and converted into a pattern of light 
to be replaced by a new pattern for the next frame. 
Television methods of thirty years ago used a motor- 


driven scanning disc in front of a glow discharge lamp. 
Secause of mechanical limitations, the number of lines 


and picture elements in a line were small. To obtain 
a recognizable image with such “coarse’”’ elements, the 
picture had to be small. The amount of light available 
was limited. Rotating discs, motor drives, bearings and 
synchronization (from power lines) each presented a 
barrier to producing a picture of better resolution and 
sufficient in size to make it acceptable in the home. 
One of the major problems that television has had 
to face since its earliest days has been the high level of 
development in the motion picture art. Thus, to make 
television acceptable to the average user (who can be 
counted on to be a regular movie patron) television 
receiver development had to reach a high level of per- 
fection before the industry could even get started. 
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When it became practical to use deflecting beams of 
electrons instead of mechanical scanning in both trans- 
mitting and receiving of television images, these limita- 
tions in resolution and picture size were overcome, and 
a satisfactory level of performance became possible. In 
fact, in the ten years since sets using electronic scan- 
ning first reached the market, the major problem of the 
industry has been production at a price. The production 
chart above, indicates the success of television receiver 
designers in meeting this challenge. 

Problems faced in assembling so complex a unit were 
solved by the typical engineering approach of suc- 
cessively licking a wide range of individual detail prob- 
lems—most of them never faced in radio receivers. 
Many of these problems arose from the new functions 
performed, and the need for new types of components 
never required in radio. Contrast the functions per- 
formed by a television receiver with those required 
from a radio set. In addition to amplifying and pro- 
jecting voice, a television receiver must: 

1. Receive and select a much higher and wider band 
of signal frequency. 

Convert these signals to a fixed intermediate fre- 
quency and amplify them. 

Sort out the AM, FM, synchronizing and picture 
element frequencies. 

4. Provide power amplification for the horizontal and 

vertical sweep circuits. 

5. Supply high voltage power for the picture tube. 
Then, combine these new functions with some of the 


? 
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TELEVISION PROGRESS 


As an engineering problem, wire-less transmission of 
sight is as old as radio. But early efforts using mechani- 
cal scanning with problems of synchronizing, lack of 
detail, flicker and low light intensity, left the quality level 
so low and the picture size so small that television lacked 
popular appeal. Here are some of the early attempts at 
television using mechanical scanning: a rotating mirror 
scanner of 1926 (note the size of the motor), and two 
home receivers of twenty years ago both using scanning 


discs in front of glow discharge tubes. Image size was 


small and continuous manual adjustment was required. 
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scanning, picture size and quality 
were lifted to levels accepted for 
group viewing in the home. The 
basic method of breaking the pic- 
ture up into many individual ele- 
ments was still used but instead of 
50 to 100 lines per frame, elec- 
tronic scanning was standardized 
on 525 lines with 30 ‘‘frames"’ or 
pictures per second. 


Among the first television receivers 
using cathode ray picture tubes 
these four (left) were described in 
the pages of ELECTRICAL MANU- 
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direct view models, | 


_ tube mounted vertically, - 


Representative of today’s 

market for television, the li 
below covers a full range of size, 
performance, appearance and cost, 
Small complete table models cost no 
more than early-day radios. Con- 
soles combine AM and FM radi 


with direct view television and rec- | 
ord changers; luxury models have 


20 in. direct view tubes; still i 
images for both home and pub 
are provided by projection : 


a8 










‘ 
On ne a ae 











special problems involved in handling the ultra-high 
frequencies necessary for radio. Radio receivers operate 
in the range of 500 to 1500 kc, or to simplify the com- 
parison to follow, say an average of one mc; FM radio 
is about 50 mc. Television receivers must handle fre- 
quencies up to 216 mc. When tuned to one of the 12 
standard television frequencies, the receiver must uni- 
formly amplify all signals over a band width of 6 mc. 
Such high frequencies and wide bands are essential. as 
explained below, for the level of performance required 
to make television saleable. 

Today’s television receiver produces on the face of 
the picture tube 30 complete pictures per sec with each 
picture made up of 525 lines, or 15,750 lines per sec. 
This means that the trace only has 65 millionths of a 
sec to move across the width of the picture. And dur- 
ing this time the intensity of the trace must contin- 
uously vary as necessary to produce dark and light 
elements to make up the picture. For the same reso- 
lution horizontally as the 525 lines vertically, the in- 
tensity of the trace must be able to change fast enough 
to produce over 5,000,000 picture elements each sec. 
Uniform amplification, therefore, is required over a fre- 
quency range of 5 mc in all parts of the television cir- 
cuit that handle picture frequencies. Standard televi- 
sion today is operating in a new range of frequencies 
that bring, along with it a whole host of new design 
problems. 

At these frequencies ordinary radio tubes no longer 
perform as amplifiers. It takes entirely new types of 
tubes. We ordinarily think of electron streams in radio 
tubes as acting instantly, which they do for all practical 
purposes at ordinary radio frequencies; but at the fre- 
quencies required for television, tubes must be designed 
for shorter “transit time” which means elements closer 





together. Grid to cathode spacing of 0.002 to 0.00: 
in, is common, as compared with 0.015 in. for ordinary 
tubes. But as elements are brought closer together 
capacity between elements increases unless area i 
reduced, so tube elements become much smaller. Ai 
best, amplification is greatly reduced and many mor 
stages must be used. Fortunately for television, som 
of the war-time radar problems were similar, and man) 
of the special tubes developed then are meeting to 
day’s television requirements. 

Extensive use is made of the newer miniature tubes 
with pins sealed in the tube envelope. Developed fo: 
high frequency work during the war, these tubes offe: 
lower losses and better performance in the high fre 
quency circuits in television. In addition, their small 
size particularly when shields are necessary, is an im 
portant advantage in obtaining minimum lead length 
Also, for radio tubes not directly involved with the 
high frequency, television has brought some new re 
quirements. Heater cathodes in certain tubes must 
have higher voltage insulation. In the sweep circuit, 
for example, a potential of 100 volts exists between 
heater and cathodes. Microphonics are more serious, 
too, in television. 

As a sidelight, meeting some of these television re- 
quirements will undoubtedly result in improvements in 
performance and life of industrial electronic tubes. In 
addition, the need for lifting quality level will bring 
longer life and better performing tubes for radio sets 
and industrial controls. 

At television frequencies, inductance between leads 
also becomes a, serious problem. A wire 1 in. long 
will cause as much inductive loss as a wire 16 ft long in 
a radio chassis. To minimize these inductive losses and 
resulting reduction of signal strength, tubes and com- 











Uniform amplification over a broad band at high frequencies, higher quality level in components, high voltage supply 
for the picture tube and, special arrangements of parts dictated by circuit requirements are all new problems never 
faced in radio receiver design. At left is a complete General Electric television chassis with a typical arrangement of 
tubes, controls and safeguarded high voltage supply; the underside of the Admiral chassis (right) discloses problems 
faced in laying out components and wiring for minimum lead length. 
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One of the major 
problems in putting 
television receivers on 
a production line is 
the extensive and com- 
plex testing required 
at many stages in as- 
sembly, as well as in 
making final  oper- 
ating adjustments on 
assembled chassis. A 
variety of test patterns 
are broadcast over 
each frequency chan- 
nel by this RCA dis- 
tribution center for 
alignment and tuning 
operations on_ their 
assembly line. 


ponents handling these high frequencies must be care- 
fully placed to minimize length of leads. 

This accounts for the apparently unorganized place- 
ment of tubes in a television chassis when seen from 
above. But look at the underside and the reason is 
apparent. There is no wiring. By using a large num- 
ber of small terminal strips, strategically placed in re- 
lation to the socket arrangement, the components 
themselves form most of the leads. 

Tuners provide another example of the necessity for 
short leads when handling such high frequencies. The 
tuner is the switch that selects the channel. It com- 
bines the functions of a mixer and local oscillator and 
is built into a compact subassembly in most sets. Even 
with the best design and layout, there are substantial 
losses of signal strength due to capacity and inductance 
which require additional amplification. 

Television also requires some very high voltages, 
ranging from about 10,000 volts for small picture tubes 
to as high as 30,000 volts for large projection sets. Only 
small amounts of power are required at these voltages 
but they involve serious problems in insulation, corona, 
safety and cost. Most pre-war sets used a conventional 
step-up transformer operating from line voltage, but 
today much lower cost and safer high voltage supply is 
obtained with more compact and lighter weight com- 
ponents by using 15,000 cycle power obtainable from the 
horizonal sweep circuit. Special high voltage rectifier 
tubes, condensers and transformers never required in 
radio had to be developed. It is still necessary, how- 
ever, to provide safety interlocks to cut off the power 
supply if the set user gets curious and tries to get at 
any part of the high voltage system. 

High voltages have required more general use oi 
capacitors with ceramic dielectric, and have brought 
some special tube socket problems. High voltage ca- 
pacitors must operate under higher service tempera- 
tures (because of the heat losses in the chassis). Re- 
sistors for these high voltage circuits require a higher 
level of stability and freedom from effects of humidity, 
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temperature and time. Insulation for high voltage 
windings on transformers and the exposed high voltage 
lead to the picture tube has posed a problem now being 
met generally by the use of polyethylene. Corona is 
also a problem which has required considerable care in 
the design of terminals, connectors and shields to pre- 
vent unwanted effects observable in the picture. 

Certain other television components have brought 
their own special problems. Tube sockets, for exam- 
ple, must do a better job of maintaining firm contact 
with tube pins, since variations in contact resistance 
have much more serious effect in some parts of the 
television circuit. Contact pressure must be main- 
tained under soldering heat since, in general, more mul- 
tiple soldered connections are made to each contact. 
Materials used for socket bases for some of the high 
frequency circuits require greater stability in dielectric 
constant and lower leakage. 

Insulated hook-up wire meeting Underwriters’ ap- 
proval for 90 C service is needed in some parts of the 
chassis. Stable air trimming condensers of small size 
and low cost are mentioned as an industry need. Elec- 
trolytic condensers with less ripple and lower normal 
operating temperature could be expected to give longer 
life with less possibility of service failure. Leakage 
flux in power transformers may cause picture distor- 
tion unless controlled by eddy current shields. With 
transformer power requirements up in the range of 350 
to 500 watts, increased efficiency and lower losses are 
important. Ambient temperatures are already higher 
than desirable even with special attention to ventila- 
tion, so a reduction in heat losses is highly desirable. 

Manual controls on the front need greater stability 
in order to hold critically made adjustments and avoid 
frequent retuning in operating the set. Controls at the 
rear of the chassis used for alignment and service ad- 
justments need better stability than required of the 
same units in radio sets. 

Another broad and very insistent problem in tele- 


(Continued on page 222) 
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ERE are six diverse examples of plastics applica 

tion highlighting the wide range of engineering 
properties available to the product designer in these 
materials. 

Compression molded phenolic fans replace metal fans 
in a line of totally enclosed, fan-cooled squirrel-cage 
induction motors in ratings of 1 to 20 hp (1). These 
plastics fans exhibit all required physical properties and 
have adequate strength to withstand rotational and 
1. Phenolic Molded Motor Fan assembly stresses. In addition they are marked by cor 
rosion resistance superior to that of the metal fans. This 
feature makes the motors now particularly adaptable 
for use in locations where corrosive atmospheres are 
encountered, such as in chemical plants. The fan is 
also practically nonsparking and therefore offers an- 
other advantage as against the metal fan where motors 
are intended for use in hazardous gas or dust locations. 

Feature of the fan design is a compression web at the 
inner face of the hub. This serves a double function: 
(a) to take up the compression load; and (b) to act as 
barrier against passage of any liquid directly through 








fan and coming into contact with the bearing seal. A 
general-purpose cotton-fabric-filled phenolic molding 
material with high impact strength was selected for this 
application. 

Vinylidene chloride monofilament finds an unusual 
application in a protective flexible screen girdling a 
floor-type air-circulator (2). The circulator is de- 
signed for use in beauty salons, barber shops, business 
offices, as well as the home, and the screen, woven of 
0.015-in. monofilament, fills an important function in 
protecting the unit from entry of foreign objects such as 
particles of dirt, paper, hair, and the like. Flexibility of 





2. Woven Plastics Protective 
Screen and (2a) Hand-Grip 








3. Precision-Molded Phenolic Relay Parts 
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the material; its excellent resistance to water, solvents, 
and to corrosion in general; and its nonflammability 
were some of the governing reasons for its use in this 
application. The metal screen used formerly had two 
objections: (a) It lacked sufficient flexibility, and (b) 
it required a felt binding to seal it with the floor when 
the circulator was installed. The plastics screen re- 
quires no such felt seal. Another point of advantage is 
that it is easily washable. It is 9 in. high and 48 in. 
in circumference, and is held in place by four snap- 
fasteners. 

The air-circulator makes another interesting use of 
plastics in the choice of materials for the fan compart- 
ment. The louvers are molded of polystyrene for 
lightness and good dimensional stability. The base, legs 
and the bottom supporting stand are cold-molded from 
a special soybean-protein resin characterized by a high 
compressive strength—a highly desirable property for 
these parts. Molded phenolic-formaldehyde is used for 
the top of the unit. Entire design stresses compactness 
and light weight combined with sturdiness. Overall 
dimensions are 14 in. highx15 in. diam. Weight is 
15 Ib. 

Still another application for vinylidene chloride mono- 
filament is based on its superior heat-insulating prop- 
erties. Used as a woven fabric band around an auto- 
matic electric “instant” heater for water or other liquids 
(2a) it provides a safe and functional hand-grip. Deco- 
rative touch is injected by selection of a jet-black fabric 
to contrast with the extruded ribbed aluminum con- 
tainer. The base, molded of black impact-resistant 
phenolic, adds another contrasting note. Unit brings 
liquids to a quick boil, and then, through thermostatic 
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4. Injection-Molded Two-Part Polystyrene Radio Case 


control, keeps the contents at a temperature only a few 
degrees below boiling until ready for serving. Can be 
used on any 110-volt line, a-c only. 

The extent to which high dimensional accuracy can be 
observed in an intricate phenolic molding operation is 
shown in the plastics molded parts of an a-c pneumatic 
timing relay (3). The relay is very compactly designed 
(dimensions are approximately 4% in. high, 344g in. 
deep, and 234 in. wide) and is adaptable for an ex- 
tensive range of time-delay uses in machine tools and 
for other industrial control timing functions. Close 
tolerances form a critical design point as the timing rates 
are accurate within + 10 per cent of the mean timing 
period and dependable, precision operation is a specifica- 
tion “must.” 

Essential elements of the timing relay are two air 
compartments connected by a check valve and a by- 
pass, a diaphragm with a ball check-valve mounted in 
center, a solenoid and spring assembly to actuate the 
diaphragm, and either one or two precision limit 
switches. (The number of switches depends on 
whether one or two timing operations are required.) 
The two molded phenolic parts, shown at the right in 
the illustration, are used to hold the diaphragm in place. 
Eight molded-in threaded inserts are provided to as- 
sure adequate pressure between the two parts to hold 
the diaphragm and make an air-tight joint. 

In addition to their overall function of providing this 
support and acting as a self-insulating base for the elec- 
trical components of the relay, these phenolic parts con- 
tain the two air chambers, a seat for the needle valve 
that controls the timing, and the air by-pass holes. Both 
parts are characterized by skilled design of intricate 
elements. The larger piece incorporates the eight 
threaded holes and nine through holes, plus inserts, 
bosses and other irregularities. Transfer-molding tech- 
niques and the use of threaded inserts made it possible 
to reduce assembly costs to a minimum as only grinding 
and four drilling operations were needed to make part 

(Continued on page 246) 
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Compact Motorized Fuel Valve 


Designed for Wide Range of Flow 


New synthetic materials and an electronic control convert 


an old principle into a new fuel valve delivering perform- 


ance needed for aircraft and process control applications. 


J. F. ENGELBERGER 


Development 


Engineer 


Manning, Maxwell & Moore, Inc. 


UEL SYSTEMS for aircraft have to meet a 
number of special requirements not involved in 
ground equipment. Aircraft fuel valves must: 


1. Handle large volume, 


2. Provide a wide range of flow characteristics, and 
3. Operate from the low power delivered by electronic 


circuits. 
This last requirement is important since control power 
available is limited by the desirability of using minia- 
ture tubes. To meet these special requirements the 
Flexbelt fuel control valve, shown in Fig. 1, was 
developed. 

The principle of operation of the valve is not new, 
but it has only become practicable in this application 
with the availability of new synthetic materials. The 
fundamental idea, as shown in Fig. 2, is a flexible belt 
mounted over a slot orifice on the high pressure side. 





Fig. 1—Completely assembled fuel valve incorporates 
an adjustable orifice positioned by a motor. Design 
handles large volume, provides a wide range of flow 
rates, and operates from an electronic amplifier. 
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When the belt covers the entire orifice, pressure holds 
it in place and the flow is completely cut off. As the 
belt is peeled back away from the slot, flow is propor 
tional to the exposed area. If the belt is pulled back 
right along itself, very little force is required to open 
the valve even under high pressure. The only opposing 
force is the velocity force acting at the sharp bend where 
the belt leaves the valve seat. 

In the development of this idea in the design stage, it 
was required that the valve take a form which allowed 
motor operation, easy sealing, and smallest overall 
dimensions. Rotary operation was decided upon, and 
the principal elements except for gear train and motor 
are shown in Fig. 3. The Flexbelt principle remains 
unaltered, but the seat consists of a slotted cylinder with 
the belt rolled up on an internal drum when the valve 
is opened. 

King seals are used to prevent leakage between valve 
seat and valve body, and to stop leakage around the 
shaft which delivers torque from the gear train to valve 
drum. The valve seat with drum and Flexbelt are de- 
signed as a sub-assembly which can be removed easil\ 
and replaced if a new valve characteristic is desired 
Two valve sub-assemblies are shown in Fig. 4. The 
one at left is in the closed position, while the right one 
is wide open. In the open end of the right hand seat 
can be seen a stopping mechanism which limits both 
extremes of valve travel. These two seats have widely 
different capacities. With a pressure drop of 50 psi, 


HIGH PRESSURE 


PULL TO OPEN 
VALVE 





Fig. 2—Principle incorporated is old: delivery rate 

increases as orifice is uncovered by rolling back a 

flexible belt. In the valve design the orifice plate is 
cylindrical instead of flat, with multiple ports. 
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FLEX-BELT SLOTS 





Fig. 3—For compactness and convenience in applying 
a motor drive, the drum or cylindrical orifice is rotated 
to change the orifice area, thus varying the flow rate. 
Built-in stops prevent overtravel in either direction. 


the one on the left has a capacity of 45 gal per min, 
while the one on the right passes 4+ gal per min. 

Additional details of the mechanical design are shown 
in Fig. 5. The 2-phase motor is fitted into the aluminum 
valve body, with material thickness and flame paths 
such as to make the motor explosion proof. With the 
motor shaft and valve shaft parallel, the distance be- 
tween allows maximum flexibility in gearing and speed 
of valve operation. 

Clutch mechanism in the valve shaft drive, shown in 
Fig. 5, prevents shock overloading of the gear train 
when the valve reaches the end of its travel. The clutch 
is spring loaded and transmits enough torque to rotate 
the valve shaft. But when the valve shaft is stopped 
at the end of its travel, the clutch slips, allowing the 
gear train to over-travel and come to a stop gradually. 

Although not necessary to the valve operation, a 
potentiometer is geared to the valve shaft as shown, to 
provide a resistance indication of the valve position. This 
is particularly useful in designing a proportional con- 
trol system where a specific valve position is required 
for every value of control signal. The potentiometer 
housing is explosion proof as is the valve, with the 
major part of its casing provided by the gear train 
cover. 

Most important in the design was the problem of 
belt material. It was necessary that it be unaffected by 
aromatics in aircraft gasoline; that it hold its shape and 
not be forced into the slots; that it maintain its flexi- 
bility and strength over a temperature range from 
—65 F to +165 F; and that it operate under pressures 
as high as 600 psi. Various manufacturers of synthetic 
materials were approached on this problem and samples 
submitted were tested and compared. Among the tests 
were measurement of swelling after six weeks in aro- 
matic gasoline, checking of ability to withstand without 
rupture or permanent set under high pressure with dif- 
ferent size orifices, and the evaluation of flexibility at 
—65 F. This last test was made by making 360 deg 
bends in the belt material while it was immersed in a 
bath of acetone and dry ice. The final choice of belt mate- 
rial was a belt 0.050 in. thick of a Buna derivative rub- 
ber with a plastic fiber insert to prevent stretching. 
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Fig. 4.—Two different valve sub-assemblies. Left, flex- 

ible belt is unrolled to cover entire orifice and valve is 

closed; right, orifice is open. Note orifice arrangement 
allowing for wide range of flow characteristics. 


One of the major advantages of the Flexbelt design 
is the ease with which desired flow-lift characteristics 
can be obtained merely by arrangement of slot form. 
Either slots or holes may be used in the planar develop- 
ment of the cylindrical seat. Most useful are charac- 
teristics wherein the area varies linearly or logarith- 
mically with angular opening. Special characteristics 
are also sometimes useful such as a linear range for a 
proportional controlling band followed by a wide open 
high flow rate. 

Tests of early models uncovered a number of weak- 
nesses calling for changes in the original design. The 
gear train which can be seen in Fig. 6, was first made 
with brass end plates and nickel silver shafts. This 
combination proved satisfactory for non-galling opera- 
tion, but after 20 hrs of constantly reversing operation, 
bearing ends of the shaft were worn down to half their 
original diameter. Steel shafts improved the life, but 
extended operation resulted in enlarging the bearing 
holes in the brass end plates. Some form of permanent 
lubrication seemed to be necessary, since a continuously 
reversing gear train subjected to aircraft vibration and 
extremes of temperature could not be expected to last 
long with ordinary dry running bearings. The answer 
was found in using porous powdered metal bearings, 
oil impregnated and press fitted into the end plates. 
Performance with the self-lubricating bearings showed 
marked improvement with no detectable wear after 
100 hrs of reversing operation. 

One of the most disturbing difficulties encountered 
was the tendency of the valve to double up twice on 
itself when running without any fuel flowing. In closing 
the valve when the drum was moving at a high speed, 
the belt would tend to slip off the drum, stick against 
itself, and form an extra fold, jamming four layers of 
belt into the space between the drum and the seat and 
causing the valve to stick. Some method of continu- 
ously taking up the slack in the belt was necessary, 
and finally a very simple measure proved satisfactory. 
The drum on which the belt rolls up in opening the 
valve was knurled. Enough friction was thus created 
between the belt and the drum to keep the belt from slip- 
ping off the drum when it ran to the closed position. 

The valve body, which also houses the motor, is 
hogged out of aluminum bar stock. Completely machin- 
ing the body out of solid aluminum was done on the 
first development models and has been carried over 
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into the present limited production schedule for a 
number of reasons. Foremost of these was the lack of 
confidence in the pressure tightness of an aluminum 
die casting under high fuel pressures. This doubt was 
confirmed by aluminum casting specialists, and to insure 
safety, a much larger die casting housing was recom- 
mended. Since weight and volume were both very 
important, it was decided to stick to machining the 
valve bodies until sufficient test experience on a light 
weight casting proved its dependability. Some sort of 
impregnation of the casting may offer a solution to the 
problem. Meanwhile, the machining is confined to 
turning and relatively simple milling operations and is 
not much more than that required to produce a finished 
body from a rough casting. Finally, as is often the 
case, customer pressure for early delivery of pilot pro- 
duction valves did not allow for time to develop and 
procure a good casting. 

In the machining of the body, very few of the dimen- 
sions are critical. Close tolerances are required only in 
concentricity of the motor pockets and motor shaft hole, 
valve shaft diameter and its bearing diameter, and in 
dimensions for ring seal channels. After machining, 
the body is first anodized and then, after a zinc chromate 
primer coat, finished in baked enamel. 

Valve seat is machined from AISI303 stainless steel 
as is the drum, while the valve shaft, which must run 
in the bearing surface provided by the valve seat, is 
fabricated from R Monel. All brass parts with the 
exception of the gears themselves are nickel plated in 
accordance with AN specifications. Gears in the gear 
train are staked onto knurled shafts while the clutch 
mechanism is pinned to the valve shaft. Of course, all 
screws are wired in place to prevent loosening under 
vibration. 

One major design advantage from a manufacturing 
viewpoint is the close control obtained with only ordi- 
nary good machining. No grinding or lapping of the 
seat is necessary. Fuel pressure on the belt causes 
complete sealing, and because of large seating area, wear 
is minimized. In addition, there are no close tolerances 
in alignment of parts since the flexible belt seats itself. 
Problems of varying unbalanced loads are eliminated, 
and there is no tendency to chatter at low flows as in a 
balanced poppet valve. These features permit better 





Fig. 5—Motor drives the drum through a gear reduc- 
tion and clutch with only one shaft seal required; 
potentiometer geared to drum provides an electrical 
indication of valve position and feedback speed control. 
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Fig. 6—Motor, gear train and potentiometer are fully 
enclosed, providing an explosion proof design. Oil- 
impregnated powdered metal bearings for gear shafts 
provide adequate bearing life without any lubrication. 


production tolerances and eliminate assembly adjust- 
ments and calibration. 

The electrical part of the design consists of a frac- 
tional horsepower motor to drive the valve. The motor 
is a 10-watt squirrel cage servo type having two sepa- 
rate 50-volt windings, one continuously excited and 
the other controlled to vary the speed and direction of 
rotation. When the control winding voltage is shifted 
in phase by 180 deg, the motor reverses; and its speed 
at any time, assuming a constant excitation voltage, is 
approximately proportional to the magnitude of the 
control voltage. 

Because of the small amount of power needed to 
position the valve, the motor can be controlled by an 
electronic amplifier using miniature tubes. The motor 
control section of the amplifier circuit is shown in Fig. 7. 
The twin triode 12AU7 is used in coverting a d-c con- 
trol signal into an a-c signal to drive the motor. When 
the input grid is positive, the motor runs in one direc- 
tion; when it is negative, the motor runs in the opposite 
direction. The power output stage consists of two 6AQ5 
tubes in a push-pull circuit. 

Using a twin tube in the input stage serves two pur- 
poses. It keeps the stage balanced with respect to line 
voltage variations, and it provides a place for the intro- 
duction of a speed signal from the valve. Valve and 
potentiometer are both geared to the motor. The d-c 
voltage between the moving arm of the potentiometer 
and ground is fed through a condenser to the grid of 
the second half of the 12AU7 tube. As long as the 
valve is not moving, no signal passes the condenser. 
When the valve moves, the d-c potential at the moving 
arm changes and current is transmitted through the 
condenser which is proportional to the rate of change of 
potentiometer voltage and, therefore, to the rate of 
change of valve position. Accordingly, across the grid 
resistor a voltage is developed which is proportional to 
valve speed. This is very important from a control 
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point of view, in that the degenerative speed feedback 
signal is effective in stabilizing the control system. 

Although the circuit shown has performed well, our 
present development leans toward the use of magnetic 
amplifiers. It is hoped that control dependability will 
be thereby improved, since electronic tubes, even when 
under rated have comparative poor life characteristics. 

As a result of the relative simplicity of the design, 
test procedure prior to shipment of a valve is also simple. 
Each valve is submitted to a static test of 800 psi to 
check for leaks in sealing. Then the valve is operated 
at full motor power forward and reverse for 3 hr to un- 
cover any tendency for gears to jam or gall. After 3 hr 
of running, control voltage on the motor is reduced to 
10 volts (20 per cent of rated voltage) and friction must 
be low enough that the valve will still operate. The 
last step in checking the valve, after it is completely 
wired and ready for shipment, is to run a flow-position 
calibration curve. Since the potentiometer is geared 
to the valve, calibration is resistance against fuel flow 
with pressure drop as the family parameter. Experi- 
ence shows that valves designed for the same flow char- 
acteristic produce similar calibration curves without 
any adjustment. Accordingly, this final check is the 
best indication that everything is in order. 

For specific applications where the valve is closely 
integrated into a control system, special operating tests 
are made with the valve and its amplifier. Whenever 
possible, this check includes electronic simulation of 
the process being controlled. 

Many uses have been made of the valve. The simplest 
application is in remote control of fuel flow. The posi- 
tion of a manual or pressure operated potentiometer at 
one location in an airplane is compared by a sensitive 
amplifier with the position of the potentiometer on the 
valve. The amplifier provides a signal which causes the 
motor to drive the potentiometer on the valve to a posi- 
tion corresponding to the control potentiometer and, 
accordingly, the fuel flow is determined by the control 
potentiometer position. 
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Fig. 7—Because of 
low energy required 

Be. oer the 
this simple circuit 

A provides both d rec- 
tional and speed con- 

trol from miniature 
electronic tubes. 
Rheostat geared to 
valve cylinder gives 
electrical indication 
of valve position or 
supplies a degenera- 
tive speed feedback 
signal for stabilizing. 
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In turbo-jet engine controls, the valve is used to con- 
trol maximum gas temperature by varying fuel flow to 
the engine. The output of a thermocouple in the gas 
stream is compared with a standard voltage. When the 
temperature signal falls below the standard, the fuel 
flow is increased ; when it exceeds the standard, the fuel 
flow is decreased. The motor controlled valve is espe- 
cially effective in such an application since temperature 
measurement usually involves some form of electronic 
amplifier with limited output power. 

For any automatic control system in which it is 
important that speed of operation be proportional to 
the error signal for stable control, the motor operated 
control valve is exceptionally well suited. Non-lineari- 
ties in control system requirements can easily be met 
by irregular valve ports and only low power is required 
for valve actuation. 


@ ® Traveling Displays Let Designers See 
Motors and Parts They Specify 

Several manufacturers of electrical and mechanical 
parts of interest to the designer now have trailer dis- 
plays on tour or planned for the purpose of demonstrat- 
ing their products to industrial customers. They wish 
to take advantage of the interest engineers have in see- 
ing the actual products demonstrated, as witness the 
large attendance at trade shows. And while samples of 
small products like fasteners can be carried by sales 
engineers, the complete line cannot be fitted into his bag, 
nor can fabrication methods be demonstrated as they 
can in a trailer unit. Obviously, heavy industrial machi- 
nery is too massive to carry into a prospect’s office or 
plant. 

Through the use of a fleet of Pontiac station wagons 
loaded with actual motors, the U. S. Electrical Motors, 
Inc., with plants in Milford, Conn., and Los Angeles, 
Calif., has solved the problem of letting the engineer 


view the actual product. Each car is stocked with a 
(Continued on page 256) 
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* Guardian is first with the latest developments in 
relays, stepping switches, solenoids, contactor units and 
complete control assemblies. First with the Series 100 
replaceable coil Industrial Relay and the Guardian 
Series 200 Relay with interchangeable coils and contact 
assemblies available at your nearest jobber for ex- 
perimental work. Can be duplicated in quantities. 
é foe OL , First with the Guardian Series 100-U and Series 600-U 
Series ~ oe ~— with Seton 200 Role wi rassemly (Underwriters approved) Reloys. First with the Series 
220 Relay; the tiny Midget Series heavy current 595 
Relay; the Guardian Series"R” Stepper for: Contin- 
vous Rotation—Electrical Reset—Add and Subtract. 
First with a complete line of stock solenoids. A com- 
plete line of telephone type and radio relays. Each 
ynit has proved far superior to others, each is basic 
in design, will meet the majority of “special” appli- 
cations with slight modifications. Write — arrange 

for a production sample. 

er we Send b/p specifications 

Series 100-U Relay Series 405 Telephone Relay for specific recommen- 


Underwriters Approved dations. 


Nees a a , 
Series 595 Midget Relay Series 12 Solenoid Type “R” Stepper 


GUARDIAN @ELECTRIC 


1627-L W. WALNUT STREET CHICAGO 12, ILLINOIS 
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Electron-Optical Techniques 
for Ferromagnetic Studies 


Developed at the National Bureau of Standards, a new method forming an anal- 


ogy to the light-optical Schlieren effect provides a powerful tool for the studies of 


field intensities and the domain theory, and for related research investigations. 


N ELECTRON-OPTICAL method analogous to 
the light-optical Schlieren method has been de- 
veloped through electron-microscope experiments at the 
National Bureau of Standards for the quantitative study 
of electrostatic or magnetic fields. The method is used 
to produce a visual representation of magnetic fields 
and from the characteristics of the patterns so obtained 
it is possible to compute the field intensities. Accord- 
ing to the bureau report, the new technique is said to 
be particularly important where the fields to be studied 
are not susceptible to other types of investigation. The 
method was specially developed for problems encoun- 
tered in measuring the magnetization of ferromagnetic 
wire used as the recording media in electronic comput- 
ing machines that utilize magnetic recording principles.* 
The light-optical Schlieren effect is illustrated and 
explained in Fig. 1. It will be noted that a dark-field 
image of the variation in the optical density of the re- 
fractive medium is obtained in the end-pattern. The 
analogy in the electron-optical “Schlieren” effect is evi- 
dent in Fig. 2 where the dark-field image of magnetic 
fields on both sides of a magnetized wire is shown. 
Utilizing the apparatus as designed and built by the 
bureau (see Fig. 3) a magnetized wire was placed ap- 


“See “‘Magnetic Recording Media as Components in Product Design,” 
Alex. E. Javitz, May, 1948, ELrectrricAL MANUFACTURING. 





Fig. 1—A diagrammatic representation of the light-opti- 
cal Schlieren effect. Image of the light source (A) is 
formed by lens (C) on a stop (D) which intercepts all 
direct rays. If any inhomogeneity (variation of the 
index of refraction) exists in the space between the 
source and the lens, as at (B), a dark-field image of the 
inhomogeneity will be produced by means of the same 
lens on a screen in a conjugate plane at (E). In an 
electron-optical analogy for ferromagnetic studies as 
developed at the National Bureau of Standards (A) 
becomes a source of electrons and (C) a magnetic lens 
system. The image at (E) then shows the intensity 
pattern produced in a plane through (B) caused by 
electric or magnetic field variations. 
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proximately 3 cm from a magnetic lens with a free 
bore of about 16 cm. The wire was then irradiated 
with an electron beam accelerated by a difference of 
potential of 40 kilovolts. After focusing a magnified 
image of the wire on a fluorescent screen, the direct 
rays were intercepted by a center stop approximately 
1 mm in diam. By placing the stop partially across the 
visual field, an image—partly bright-field, partly dark- 
field—resulted, in which the Schlieren effect was clearly 
recognizable in the magnetic fields extending on both 
sides of the wire. 

The electron-optical Schlieren method was also ap- 
plied to investigations dealing with ferromagnetic do- 
mains. In this work, specimens of thin steel laminations 
with a fine feather edge were first magnetized to satu- 
ration parallel to the edge, then were placed in the elec- 
tron microscope and the objective lens was slightly mis- 
aligned for the purpose of bringing in one edge of the 
objective aperture parallel to the observed edge. This 
setup made it possible for the direct rays to be inter- 
cepted while only the electrons scattered or deflected at 
the specimen’s edge ultimately reached the final image 
plane to form a dark-field image. 

By reference to Fig. 4, it will be noted that wherever 
the bright-line image was interrupted a faint pattern 
is observable at right angles to the edge. This pattern 





Fig. 2—A dark-field “Schlieren” image on both sides of 


a magnetized wire as obtained by use of electron-optical 


techniques. The direct rays from an electron source 
have been intercepted through formation of an image 
on a stop. The rays reflected by the field owing to the 
magnetized regions of the wire were then collected by 
the lens system of the electron microscope to form the 
dark-field image on a fluorescent screen. Opposite 
polarity of adjacent magnetized regions produced the 
semi-circles on opposite sides of a central strip which 
coincides with a bright-field image of the wire itself. 
From these images, field intensity can be calculated 
with fair accuracy. In the image shown above, mag- 
nification is about 10 diameters. 
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FASCO Motor Blowers are espe- 


Pe cially adaptable for heating and 


ventilating devices and for cool- 
a FOR v ENA ++ ing electronic equipment. More 
and more designers are stand- 
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FASCO Shaded Pole Blowers of- 
fer advantages proved by years 
of engineering experience . . 

quiet, economical, trouble-free 


operation, and long life 


| tasco ENGINEERS ARE ALWAYS READY 
TO HELP WITH YOUR BLOWER PROBLEMS 
_— FOR CATALOG AND Sear SEeerrnee 
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is due to the fringe field of the ferromagnetic domains 
or of grain boundaries and is produced only if the av- 
erage thickness of the specimen edge in the direction 
of the electron beam does not exceed that of one domain. 
This observation was repeated with the objective aper- 
ture at an angle to the observed edge of the specimen. 
Part of the image was thus dark-field and part was a 
bright-field image of the magnetized edge. Over-ex- 
posure of the bright-field portion resulted in a fringe 
pattern in the bright-field image at right angles to the 
edge corresponding to that of the dark-field image. 

The research extensions of this method are seen as 
potentially very broad. Applications may lead toward 
studies concerning space-charge fields, fields produced 
by contact potentials, wave-guide problems, and micro- 
structure of metals. 

A mathematical basis has been worked out by NBS 
staff members for exploring complex electric and mag- 
netic fields of extremely small dimensions, or in such 
fields where a probe of a size greater than the electron 
would disturb the field. In previous investigations, it 
has been necessary to limit calculations of the field 
intensity at a given point to such cases where the 
geometry of the fields was highly symmetrical. Now, 
however (once the field images have been obtained with 
the Schlieren method), the actual intensity in the 
vicinity of a specimen of any shape can be closely com- 
puted from the intensity distribution of the pattern or 
from the apparent displacement of the deflected image. 

Re-examination of Fig. 2 will indicate how such calcu- 
lations can be applied to a typical study of field inten- 
sities. In this case the field intensity about the magne- 
tized wire may be assumed to approximate that of an 
ideal magnetic dipole. Starting with this assumption, 
it is possible to calculate an expected Schlieren intensity 
distribution based upon the theoretical trajectories of 
electrons approaching the wire in the midplane of a 





Fig. 3—Horizontal experimental electron microscope 
with magnetic lens system as set up at the National 
Bureau of Standards to produce a “Schlieren effect” 
representation of magnetic fields. Note to right of panel 
the circular fluorescent screen on which the electron 
beam converges to form the image. Field intensities 
may be computed from the’ patterns thus formed. Dr. 
L. L. Marton of the NBS staff who designed the instru- 
ment is shown at the control panel. 





Fig. 4—Investigations of the ferromagnetic domain 
theory form a field of study in which the new electron- 
optical Schlieren technique can be applied. Shown here 
is a’ pattern produced by fringe fields of individual 
ferromagnetic domains or created on grain boundaries 
within a thin laminar steel provided with a fine feather 


edge. Magnification about 50,000 diameters. 


dipole. This distribution is then compared with the 
actual intensity variation of the Schlieren image in a 
line perpendicular to the image of the wire and bisect 
ing the dipole pattern, thus obtaining a better approxi- 
mation to the field intensity in the midplane. 

Experiments by NBS staff members are also directed 
toward methods expected to utilize the electron-optical 
Schlieren effect in studies related to the use of wave 
guides as conductors and circuit elements in uhf equip- 
ment. Heretofore, it is pointed out, the electronics 
engineer has had to rely on empirical methods in de- 
signing wave-guide equipment and applications, but it is 
hoped that methods may be evolved that will permit the 
calculation of field intensities in guide regions not at 
present susceptible to analytical treatment. 


Metallurgical Problems Studied 

Still other experiments point toward the application 
of this method in the investigation of metallurgical 
problems. Usefulness of the method would derive from 
the fundamental principle that any factor that tends to 
disturb the regularity and orientation of the atomic 
arrangements and the electron interaction 
atoms would seriously affect the ferromagnetic prop 
Magnetic data thus could be 
interpreted to furnish valuable information on grain 
orientation, metallic purity, and on strains resulting fron 
precipitation and other causes. 

A study of the behavior of the fringe field patterns 
as a function of temperature up to the Curie point and 
repetition of these measurements on a single crystal 
material having very large domains is planned. Also 
on the program is an extension of the investigations to 
ferroelectric materials for the purpose of checking the 
domain theory of such materials. 

Perhaps the earliest practical application of these 
studies is seen in the improvement of magnetic record 


between 


erties of a specimen. 


ing media for complex high-speed electronic digital com 
puters, instruments for analyzing transient phenomena, 
similar devices. 
Much of the advance work being done in this field in 


meteorological data analyzers, and 


various research laboratories is under sponsorship of the 
National Bureau of Standards. 

The electron-microscope experiments described here 
were conducted by Dr. L. L. Marton of the NBS 
staff. The mathematical basis for calculation of field 
intensities has been worked out by S. H. Lachenbruch, 
also of the bureau’s staff, while micrographs, as shown 
in Fig. 4, were made with the cooperation of Max 
Swerdlow of the bureau’s Electron Microscopy Labora- 
tory, all at Washington, D. C. 
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from ELECTRIFIED MACHINES 





By integrating the WEsTON “per-cent load” ammeter or wattmeter 
into the machine, designers now make it easy for operators to 
secure optimum production from machine tools and other motor- 
driven equipment. This instrument continuously provides opera- 
tors with the following indications: 


MAXIMUM SAFE LOAD... reduces tool breakage. Consult your nearest WEsTON representative, 
‘ ‘ : ' or write Weston Electrical Instrument Corp., r 
CHANGING LOAD...indicates need for sharpening or resetting 582 Frelinghuysen Ave., Newark 5, N. J. 


tools, redressing grinding wheels, etc. 


OVERLOAD... permits corrections before serious troubles occur. 


Installed on milling machines, grinders, polishers, turret lathes, 
automatics, etc., the “per-cent load” indicator is proving a valuable 
aid in increasing production ... providing uniformly high quality 
with fewer rejects ... assuring longer life from motors and tools. 





Albany « Atlanta © Beston © Buffalo * Charlotte * Chicago © Cincinnati * Cleveland © Dallas * Denver © Detroit + Jacksonville © Knoxville © Little Rock + Los Angeles * Meriden * Minneapolis + Newark 
New Orleans © New York © Philadelphia © Phoenix + Pittsburgh * Rochester * San Francisce * Seattle * St. Louis © Syracuse © in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





WEATHERPROOF INDUCTION MOTORS 


Three-phase squirrel cage weatherproof induction motor 
(Frames 224-326) added to the Life-Line series is suitable 
for outdoor applications. Motors are of all-steel construc- 
tion, with self-sealed prelubricated ball bearings that pro- 





vide lubrication for 5-vears or longer without repacking, 
and with Tuffernell insulation and Tufvar wire, for high 
dielectric strength and flexibility. Motors are available for 
60-cycle 3-phase 220-440 volt supply in ratings of % to 
15 hp, speeds of 900-1800 rpm, 40 C rise continuous duty 
open NEMA designs B and C, and 50 C rise continuous 
duty open NEMA design D (5 to 8 per cent slip). West- 
inghouse Electric Corp., P. O. Box 868, Pittsburgh 30. 


FOUR-WAY SOLENOID VALVE 


Solenoid operated multipurpose four-way control valve 
(Series CV) designed for operation on 150 psi maximum 
pressure, has been added to the line of pneumatic equip- 
ment. Five port, four-way construction permits regulation 





of either exhaust ports, assuring accurate control of 
cylinder piston movement. Design allows transmission of 
full line volume and pressure through valve; operation is 
independent of the normal line pressure variation.. 

Solenoid coils actuate small secondary valves which con- 
trol air internally ported froth the incoming pressure port. 
Valve piston is therefore forced to extreme position at each 
actuation by the injection of positive pressure behind the 


190 





piston. Electrical system is fully protected from contact with 
operating air. Standard coil ratings are for 110/220 volt 
operation, current consumption at 110 volts is 1 amp 
available also with 440 volt coils. 

Design feature include compactness of size, 7% in. 
length for 3 in. port and 1034 length for the 3% in. port 
size; construction permits easy servicing; materials subject 
to contact with operating fluid are non-corrosive ; aluminum 
alloy sand cast body is heat treated; valve piston is ma 
chined brass sealed with aircraft type “O” ring packings 
which are replaceable without disconnecting pipes. Modern 
air Corp., 4514 Hollis St., Oakland 8, Calif. 


REVERSING CONTACTORS 


Continuous duty reversing contactors are designed for 
use on hoists, torque motors, motor operated valves, and 
other reversing motor applications. Contactors are avail- 





able in ratings up to 2 hp at 220 to 600 volts, 50/60 cycles, 
polyphase. Device features E-type laminated magnet and 
floating laminated armature with melamine insulation and 
special alloy contacts. Construction allows for easy inspec 
tion and replacement. Available in open type or with sheet 
steel enclosure. R-B-M Div., Essex Wire Corp., Logans 
port, Ind. 


MOLDED TUBULAR CAPACITORS 


Continuous duty high-temperature tubular capacitors 
(Prokar) designed to government specification are now 
available in a wide range of capacities. Claimed to be 
smallest molded capacitors, they are intended for use in 
electronic equipment for improvement in performance and 
where space is at a premium. Impregnant is said to per 
mit increased performance at high temperature over other 
known plastics. Capacitor is rated for —50 C to + 125 C 
operation. Sprague Electric Co., North Adams, Mass. 


METAL-CASED MERCURY SWITCHES 


Hydrogen-pressure-filling for metal-cased mercury 
switches is claimed to increase the performance of this line. 
Switches are intended for use in high capacity, highly in- 
ductive circuits. Tests indicate that switches withstand 
many millions of make and break contacts without notice- 
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MATERIALS... 





MOLDING 
METHODS 





That’s what it takes . . two materials, thermoplastic 
and thermosetting ...and two molding methods, 
compression and injection... to provide the 
strength, rigidity, toughness and overall beauty in 
the new, precision-built Sunbeam Shavemaster. 

For protection and appearance, the two sections 
of the housing are injection molded of a rich grey 
cellulose acetate... light... tough... combining 
beauty with extra strength. 

The bearing blocks, on the other hand, were pro- 
duced from high production 
plunger type molds using a med- 
ium impact phenol formaldehyde 
material. This provides the necess- 
ary impact strength, electrical 
insulation, and rigidity for the 
support of the operating parts. 


LL CHICAGO MOLDED PLASTICS 


CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 





As usual, it’s a Chicago Molded job throughout 

. engineering, mold-making, molding, finish- 
ing. It’s a good example of the sound engineering 
and efficient production facilities of CMPC. And 
by procuring all these parts from the same reli- 
able source, Sunbeam has insured uniformity of 
plastics engineering plus a continuous flow of parts 
to their production line. 

Sunbeam, like scores of other industrial leaders, 
has come to look upon Chicago Molded as a pre- 
ferred source of supply for the best 
in molded plastics. We believe 
you, too, will find this a good 
place to bring your next plastics 
molding job. May we discuss it 
with you? Just phone or write... 
there’s no obligation. 


1024 N. Kolmar Ave. 6) Chicago 51, Illinois 
i 


Representatives in principal industrial centers 


COMPRESSION INJECTION 























ti Is 
=. worth buying! 


HEN you order Oakite Composition No. 97 for 

machine precleaning of metals—or Oakite 
Composition No. 24 for tank cleaning or Oakite 
Composition No. 90 for electrocleaning or Oakite 
CrysCoat No. 87 for pre-paint treatment — you 
buy a lot more than a good solvent or alkaline 
or acidic material. 


What you actually buy is Oakite service, which 
combines the skill of Oakite engineers and chem- 
ists with the experience of more than 150 Oakite 
Technical Service Representatives working for 
tens of thousands of customers every year. 


To discover what Oakite service means, call the 
Oakite Technical Service Representative in your 
vicinity or write to Oakite Products, Inc., 18H 
Thames St., New York 6, N. Y. 
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\ Ws 
vot’. KENYON 


KENYO one of the oldest names in 

transformers, offers high 
quality specification transformers cus- 
tom-built to your requirements. For 
over 20 years the KENYON “K” has 
been a sign of skillful engineering, 
progressive design and construction. 


KENYON now serves many leading 

companies including Times 
Facsimile Corporation, Schulmerich 
Electronics, Sperry Gyroscope Co., Inc., 
Western Electric Co., General Electric 
Co. Yes, electronification of modern 
industrial machinery and methods has 
been achieved by KENYON’S engi- 


neered, efficient and conservatively 
rated transformers. 


For control purposes, for rectifiers, for 
voltage changing, for line isolation, as 
built-in components, specify KENYON! 


Your inquiries invited. 


Write today for information. 


NU BET a eT 


COUR LULA M0 2M | 
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able failure. Purpose for use of hydrogen gas under pre 
sure is to eliminate arc between the mercury and contact 
points of switch, thereby reducing electrode corrosion 1 





a negligible amount. Welded metal closure is said to keep 
pressure intact whether switch is in use or inactive. Metal 
case is used as one of the electrodes. In “Double Flow” 
model, make and break is made between two mercury pools, 
thereby further reducing the possibility of corrosion. Ca 
pacity of switches range from 1 to 65 amp, made with or 
without plastics case. Rubber insulated switch is avail- 
able. Durakool, Inc., Elkhart, Ind. 


A-C SOLENOID 


Continuous duty solenoids (Models 1, 2, and 3) de- 
signed for high speed and quiet operation, for valves and 
machine tool control applications, are available in both push 
and pull types. Quiet operation is obtained by a shading 
coil which is silver soldered in the cross member of the 





plunger. The off phase flux induced by shading coil is said 
to eliminate the usual power hum common to a-c appara- 
tus. Maximum stroke of solenoids is one-half inch. Force 
developed is greatest in Model 3 solenoid. At 100 per 
cent voltage force developed is 7.5 and 11.0 Ib at strokes 
of % and \& in. respectively; at 85 per cent voltage 5.25 
and 9.0 lb at % and \% in. respectively. Coils are avail- 
able for 25, 50, or 60 cycles at 118, 236, or 472 volts. De- 
sign feature allowing for changing of coils is said to make 
possible full coverage of standard voltage and frequency 
range with a minimum of equipment. Maximum overall 
dimension of No. 3 (push type) are 2x 2% x 2%e in. high. 


Detroit Coil Co., 439-447 E. Fort St., Detroit 26. 


RUBBER-PHENOLIC MOLDING COMPOUND 


Synthetic-rubber-phenolic molding powder (G-E 12446) 
is said to provide high shock resistance chiracteristics to 
instrument cases, electric power tool handles, and other 
electrical equipment components. It possesses the moldabil- 
ity and heat resistance of wood-flour filled phenolics; 
strength imparted to compound by B. F. Goodrich Hycar 
synthetic rubber makes it suitable for many applications 
where cotton flock and rag filled compounds are used. 
Other features include: higher resistance to impact than that 
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Carriage Bolt 


big Ytem tn the haute ¢ huggy Cra 
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IN MODERN INDUSTRY! 


But carriage bolts are only one 
of hundreds of kinds of metal 
fasteners supplied by Sterling 
Bolt to industry today. 

In steel or brass—cut thread 








or rolled thread—stock or special 
order—the name STERLING 
BOLT is your assurance of qual- 
ity bolts, screws, washers and 
metal fasteners of all types. 


for prompt dependable service 
and delivery of the right fastener 
at the right time, CALL THE 
STERLING BOLT CO. Phone, ny 
write or wire today. 


Whatever your fastening need, | 
| 


AND MANY OTHERS 


eT hin 


rN STEEL OR BRASS 









Thumb indexed for quick reference. 







Sterling Bolt’s big catalog is a life-saver to the busy Packed with valuable engineering end 


executive. A/l your metal fastening requirements technical information. 


( « can be filled from its pages, and in addition to con- 





Two hundred thousand items. 
One hundred twenty-four pages. 
Set in large, easy to read type. 







venience, single-source buyingsavestimeand money. 
219 W. Jackson Bivd. ligation a copy of your new 


3 ’ . R LI “ ( Chicago é, Ilinois easy to use catalog. 
iiss venience ieee 
219 W. JACKSON BLVD. 
CHICAGO 6, ILLINOIS POSITION — $$$—_—_——_—— 
PHONE HARRISON 9880 ee: vaste 





STERLING BOLT CO. i Please send me without ob- 
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Union Trust Bidg., Cincinnati 2, Ohio @ 17 W. Market St., Indianapolis 4, Ind. 
161 W. Wisconsin Ave., Milwaukee 3, Wis. @ 1228 N. Hadley St., St.Louis 6, Mo. sitesi Bilis Senescence nites oe ee 
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the Milford 
free engineering service 


3. Select 


exactly the right semi- 
tubular or split 


rivet or cold- oS WD 





one of 15 
basic Milford 


rivet setting 

machines — headed Pata 
offering fastener from dd 

unlimited Milford’s dD Ps 
versatility. complete line. DD 


NITLFORD wcrc 
MACHINE CO 


1000 WEST RIVER ST. 
ELYRIA, OHIO 


1000 MERWIN ROAD 
MILFORD, CONN. 













Economical protection 


1. Provides positive 
protection against 
hazards of incor- 
rect paralleling of 
AC generators. 





2. Automatically controls cir- 
cuit breaker closure when 
generator frequency, voltage 
and phase are correct, elimi- 
nating possibility of undue 
strain on electrical equipment. 
Only one Burlington Synchro- 





3. Inquiries for com- 
plete information and 
engineering services 
solicited. 


Burlington Instrument nizer required regardless of 
Company number of generating units. 
Dept. D108 


Burlington, lowa 
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of standard wood-flour filled phenolics, resistance to therm] 
shock permits molded parts to be subjected to instantaneous 
drop over wide temperature range without cracking, 1c. 
bulk factor, good pourability, provides good finish and fr 
molding into complex parts by either compression or tran,- 
fer methods in molds designed for wood-flour fill: 
phenolics. Resiliency of material permits molding arow 
large inserts without cracking, and around inserts su 
ject to flexing and vibrations. General Electric Co., Che: 
ical Dept., Compound Div., Pittsfield, Mass. 


FRACTIONAL HP MOTORS 


Single-phase drip-proof motors feature inbuilt resilien 
mounting base said to give smooth and silent operation. 





Motors are intended for electrical household appliances and 
others such as furnace blowers, unit heaters, and stokers. 
The design innovation consists of two extra-large, square- 
block rubber cushions encased in steel cradles inside end 
covers of motors. Inbuilt construction affords protection 
from deterioration and from mechanical damage. Auto- 
matic thermal overload protector is standard equipment. 
Motors are available in ratings from % to %4 hp. Brown- 
Brockmeyer Co., Dayton 1, Ohio. 


NOISE SUPPRESSOR CHOKES 
Compact high Q reactors (NSI-1, NSI-2) designed for 


use in dynamic noise suppressor circuits are said to be 





suitable for any tuned circuits requiring the given induct- 
ances. Inductance values 2.4 and 0.8 henrys respectively 
are accurate to +5 per cent with up to 15 milliamperes 
of direct current. Minimum Q of chokes is 20. Chokes 
are mounted in identical drawn steel cases, measuring 141s 
in. high, 23 in. wide, and %e in. deep. Chicago Trans- 
former, Division of Essex Wire Corp., 3501 Addison St., 
Chicago. 
SUBMINIATURE TUBE 

Electrometer tube (Type CK571AX) has been added to 
the line of subminiature tubes. Intended for use in the 
2-tube zeus circuit for which previous tube (Type CK5697/ 
CK570AX) was originally designed. Filament of tube op- 
erates from ordinary battery cell, drawing 10 ma at 1.25 
volts. Type CK571AX has slightly higher mutual con- 
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On the press now... 


THE NEW QU) HANDBOOK 





a 
Everything FROM A SMALL SOCKET 
TO A LARGE ENCLOSED ASSEMBLY! 


HERE’S WHY YOU WILL WANT 
TO BE SURE TO GET YOUR COPY 
OF THE NEW DIALCO “HANDBOOK” 





It contains 192 pages of useful information in a-handsome binding with 

laminated cover. 

And illustrations—all full size—of hundreds of items—you will use. 

Complete dimensional data on each unit. 

You will find complete data on the lamp bulbs used in pilot lights. 
rts There is a table of resistors for operation of lamps on all voltages. 


All arranged for quick selection and easy identification (new system). 


HOW TO GET YOUR COPY: 


Engineers, designers, purchasing agents—all who have to specify and procure 
these components may have a copy of the “Handbook”. Please send your re- 
quest on your company letterhead; give your title and complete address— 
building number, floor number, room number—everything necessary to be 
sure your copy reaches you. 


The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights 


900 BROADWAY, DEPT. M, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 
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OF HELPFUL 
ENGINEERING 
INFORMATION 

ABOUT HARD 

RUBBER AND PLASTICS 


It’s been a long time since technical information about hard 


rubber has been brought up to date in handy form for design 
engineers. Now here it is! In 60 pages it covers all Ace grades 
of hard rubber — the original plastic that succeeds where 
others fail — and suggests many ways to solve problems just 
like yours with Ace molded or extruded parts. 


Contents include: tables of properties, tolerances, weights; 
many valuable pages on design techniques, inserts, assembly ; 
and Seven pages on machining and finishing of hard rubber 
and other Ace molded plastics such as Saran, polyethylene, 
acrylics, acetates, etc. 


Typical pages from the new Handbook—with its 
many diagrams, illustrations and clearly written 
text. It’s an easy, quick, technical reference for you! 


Ask for this Hard Rubber & Plastics Handbook today. 
You'll find plenty of use for it in making present and future 
decisions. Write on your company letterhead to Product 
Service Dept., American Hard.Rubber Company. 


HARD RUBBER and OTHER IMPORTANT PLASTICS 


We Om uae ela bE 


1) MERCER STREET © NEW YORK 13, WN. Y. 


ductance and gain than previous tube, resulting in a high 
sensitivity. Another possible application of the electron 
eter tube is in portable instruments for measuring rad 
activity, in particular those employing an ionization chan 
ber. Raytheon Manufacturing Co., Newton, Mass. 


APPLIANCE TIMER 


Combination clock and 
time control unit is intended 
radio panels. 
Timer is equipped with hour, 
minute, and 
with a three position switc! 
for turning “on,” “off” or 
for setting to turn “on” at 
When 

in “alarm” position, length 

of radio play is limited to 

one hour and fifteen min 

utes, being turned off auto 

matically. Alarm time is in- 
dicated by a red hand. Unit is adaptable for use as an 
alarm clock or as a selector for individual programs. It 
may be mounted in any position. Shielding is not required, 
Haydon Manufacturing Co., Inc., 2509 Elm St., 
ton, Conn. 


for use on 


second han 


a preselected time. 


Torrineg 


D-C CHOPPER 


Electromechanical chopper is a SPDT unit designed 
to convert pure d-c into either pulsating d-c or a-c fo 
amplification by a-c amplifiers rather than by d-c amplifiers. 


It may be used as a rectifier or as the principal element in 
a square-wave generator. Chopper covers all ranges trom 
10 to 500 cps. Nominal rating is 0.050 amp, 50 volts d-c; 
maximum rating is 0.50 amp, 110 volts d-c. Load may be 
inductive. On inductive loads voltage and 
current at contacts at instant of break should not exceed 
50 volts and 0.050 amp. Coil rating is 12 volts, 10 to 500 
eps, 250 ohms, 0.1 henry; voltage may be increased to 24 


resistive or 


volts. The combination of electrical and mechanical phas« 
shift is 4 per cent at 60 cycles, 12 volts, and 10 per cent 
at 500 cycles, 12 volts. Unit is electrostatically shielded and 
hermetically sealed. Mounting: 
height 2% in., diameter 11% in. 
Elkins St., South Boston, Mass. 


SYNTHETIC ENAMEL 


Resistance of synthetic enamel (Superclad) to alkalis and 
acids is said to be above that of top quality enamels. !t 
is intended for use in washing machines, refrigerators, and 
mixers. Manufacturer claims that tests made with a 10 
per cent alkali solution in one case and a 10 per cent solu 
tion of sulphuric acid in another showed that synthetic 
enamel was in good condition after 18 months exposur 
whereas top quality enamels failed after 48 hours. Other 
performance features include 5000 hours of humidity test 
and 2000 hours exposure to salt spray without failur 


8 prong octal base, seated 
Stevens-Arnold Inc., 22 
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Maimin Super 
Automatic XXX 
self-sharpening, 
straight-knife 
cloth cutter. H. 
Maimin Co., Inc., 
575 Eighth Ave., 
New York. 


Wolf Type “M" 
self-sharpening, 
circular-knife 
cloth cutter. The 
Wolf Machine 
Co., 308 €. 
Eighth St., Cin- 
cinnati, 


GET THIS 


te) 37:71) de || deen mere 
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Abrasion resistance of enamel is above that of ordina: 
enamels but lower than that of porcelain. Coating ma 
be baked with infrared or with convection type equipmen 
The Sherwin-Williams Co., Industrial Div., Cleveland 1. 








SILICONE RUBBER PRODUCTS 


Custom molding and extrusion facilities for silico: 
rubber parts are available. Molded components inclu 
gaskets, diaphragm, grommets, washers, seals, packing 












and other similar parts where the thermal stability of the 
silicone rubber are required. Typical parts are shown in 
| the illustration. Silicone rubber retains the rubber-like 
properties at extreme temperature differences, —70 to 
+ 500 F. Tubing is available in sizes ranging from 1/16 
to 4 in. ID and from &% to 5 in. OD, in wall thickness 


. cs 
i h Ambient Tem eratures | ranging from 1/16 to 4 in. The Stalwart Rubber Co., 
| Bedford, Ohio. 
INTERVAL TIMERS 
Multipurpose interval timers (8006 Series) are designed 


for a wide range of circuit arrangements in a single basic 
unit. Lighter model of series (Model 003) is for use 














This Welco Motor is designed to operate 
in continuous horse-power applications 
near the “motor killing” temperatures of 
baking ovens, boilers, and other sources of 
intense heat. 




















These special construction features assure 
a motor temperature rise no greater than 


25° C. 


* Big Rugged Turbine Type Fan 


* Extra Laminations of Finest Sheet 
| Steel 





* Heavy Gage Wire where only one circuit and timing cycle are required; 
timer motor and load are controlled by a single pair of 
| contacts, rated 25 amp at 125 volts d-c. Other models 
(Model 002) is designed for heavier duty with two sepa- 
These open protected type ball bearing rate circuits. It is used where timing cycle requires 


* “Life-time’’ Sealed Bearings 
| motors have unusually high efficiency and completion of one part of an operation before another, or 
| 


power factor. Available in all sizes to fit where heavier contacts are needed to handle the controlled 


SGA Goamec between 988 end 965. load. Model contains a heavy load switch rated % hp, and 
lighter switch for secondary load and timing motor rated 20 


amp at 125 volts a-c. Load switch opens 8 per cent of the 
Write for full information. total time interval before the motor switch. Interval times 
of timer corresponds to motor speed (1/60 rpm motor is 
| THE B. A. WESCHE ELECTRIC co. used in a one hour interval timer). Device is available in 
a wide range of motor speeds, from 1 min to 4 hrs and slower, 
| 1626-22 Vine Street Cincinnati, Ohio. furnished with flattened cam shaft extension for knob or 
dial mounting. Haydon Manufacturing Co., 2509 Elm St., 
Torrington, Conn. 


EMBOSSED PLATES 


Embossed plates for nameplate and other identification 
data suitable for electric tools, electric machinery, and elec 
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in standard electrical equipment 


... for standard installation wiring 


In many types of standard switchboard and relay 
board assemblies, Kodapak Sheet, as tape, is used for 
the primary insulation on circuit wires. It has the 
important advantage of “serving” neatly and com- 
pactly on high-speed machines . . . of providing 
space for more wires in conduits . . . of stripping 
clean for instant soldering. And a “‘plus” value 
is the fact that Kodapak Sheet makes up into neat, 
clean-looking finished jobs. 


Condensers, insulated with Kodapak 
Sheet, have wide application in the 
electrical industry. 


... for standard motors, 
generators, liners 


In many types of standard elec- 
tric equipment—such as frac- 
tional horsepower and larger 
size motors, Kodapak Sheet is 
used as a laminate on paper. It 


... for standard transformers, 
relays, capacitors 





In many types of standard coil wind- 


ings, Kodapak Sheet, as strip, is spec- is also used alone in heavier 


Assembly end inspection of Kedapak-insulated tele- 
Phene-relay coils in Stremberg Carlsen Ce. plant. 


ified as inter-layer insulation. It has 
the advantages of being a_ pliable, 
tough, nonkinking, noncorrosive, 
moisture-resistant material. It is also 
selected as the standard dielectric for 
certain types of radio and electrical 
capacitors. For capacitor or condenser 
use, it has good power factor charac- 
teristics, is extremely compact, espe- 
cially where foil electrodes are applied 
by depositing metal directly on 
Kodapak Sheet by vacuum methods. 


For more detailed information concerning Kodapak Sheet, write to the Cellu- 
lose Products Sales Division, Eastman Kodak Company, Rochester 4, N. Y. 


Kodapak Sheet 


...for efficient insulation 


gauge sheets for motor hous- 
ing liners and stator winding 
slots. In these uses, Kodapak 
Sheet has the particular ad- 
vantages of being long-lasting, 
highly moisture-resistant, and 
exceptionally compact. 


Cellulose Products Division 
Eastman Kodak Company 


Rochester 4, N. Y. 


“KODAPAK"' IS A TRADE-MARK 





No matter how limited your die stamping require- 
ments are, you can now get duplicate die-cut parts 
from any kind of sheet metal or sheet alloy in small 
lots for the lowest possible price. 


Write 


Dayton RoGeERsS 


MINNEAPOLIS 7, MINNESOTA 


TRACING CLOTH 
AO eg aie 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does mot become 
brittle or opaque. 


IMPERIAL PENCIL 
whasmeoc ™ TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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trical appliances have been made available. Plates, sai 
to provide for increased legibility and lower cost wh« 
compared to other identification devices, are made 

aluminum, tinplate, zinc, brass, stainless steel and oth«; 
metals. Chicago Car Seal Co., 634 N. Western Avy: 
Chicago 12. 


Hermetically sealed time delay units designed with s 
tings of one second to two minutes, for use in aircraft a 
suitable for laboratory and industrial controls. 


liming 


tolerances maintained by unit when subject to ambient tem- 
perature changes from —65 F to + 160 F range from 1 to 
5 sec (+3 per cent) and 90 to 120 sec (+ 10 per cent). 
Unit has been vibration tested and is stable when subjected 
to an acceleration as high as 12 G’s. It is available with 
a variety of relay contact arrangements. For continuous 
duty and heavy currents unit is supplemented with minia- 
ture relay so arranged that it is out of circuit immediately 
after completing its delay functions, load currents being 
carried on snap-acting relay contacts of required size. 

Heater currents can be ranged from 6 to 115 volts a-c 
or dec. Size of unit is 2'%6 in. long and 1% in. diam. 
Cook Electric Co., Diaphlex Div., 2400 Southport Ave., 
Chicago 14. 


QUICK-ASSEMBLY PLUG 


Urea-formaldehyde Plastics plug designed for quick as- 
sembly is available in a variety of pastel colors. Assembly 
is said to take less time than conventional plugs since strip- 


ping, soldering, or crimping is not required. Connection 
is automatically accomplished by metal points incorporated 
in swingable blades. Metal points pierce insulation of in- 
dividual conductor thereby effecting electrical contact. 
Academy Electrical Products Corp., 4849 Broadway, New 
York 34. 


PLASTICS TUBING 


Insulite tubing made of Vinylite brand compounds 1s 
said to have resistance to high temperatures, dilute acids, 
and salt water. It is suitable for laboratory and elec- 
trically operated chemical equipment where transmission of 
corrosive liquids or gases is required. .Other properties 
of tubing are: (1) tensile strength, 2930 psi at 75 F (2) spe- 


ELECTRICAL MANUFACTURING, October 1948 





From the pouring of the melt—and through the 
expert processing to the finished product—the skill 
of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances. 


WILBUR B. DRIVER COMPANY 


150 RIVERSIOE AVENUE, NEWARK 4, MEW JERSE Y 
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cific gravity, 1.20 at 75 F (3) ultimate elongation, 36 
per cent at 75 F (4) self extinguishing (5) low water al 
sorption (6) good resistance to oil (7) dielectric streng: 
800 volts per mil. Extruders, Inc., 8509 Higuera St., Cul 
ver City, Calif. 


ELECTRONIC MOTOR CONTROL 


Wide-range adjustable speed motor control (Bulleti: 
105) is designed to operate a d-c motor from a-c powe: 
in ratings from 1/20 to 3 hp, without the usual rotatin: 
conversion equipment. Bulletin 106 is for higher hors: 





























power ratings. An adjustable knob (usually installed in 
push button station) gives a stepless speed control up io 
















Handsome, 30 to 1 by armature control and up to 60 to 1 by armature 
C . and field control. Controller is said to hold speed constant 

orrosion- with changing load and to give full torque over complete 
resistant range of armature control. Other features are: (1) re 









quires two industrial types of electronic tubes in contrast 
e eee to the usual controller which requires eight or more, mak 
ing it a simpler and more serviceable unit, (2) contains 
thermal overload relay for protection of motor and control 
ALCOA Aluminum Fasteners from sustained overloads. Automatic current limiting de- 
| vice is not included. It can be provided if necessary to 
limit the available torque because of special conditions im 
posed on by load. Standard controls are for 50/60 cycles, 
single phase, at 110, 220, or 440 volts. Controls are avail- 
able for special voltages and frequencies, for flexible auto- 






You get lasting corrosion resistance with Alcoa 
Aluminum Fasteners—not just a dipped or 
plated corrosion-resistant coating. That means 


| 
| 










no red rust—ever—easier disassembly for mov- 
ing and storing—and lasting customer satis- 
faction. 

Wood screws, sheet metal and machine 
screws, slotted or Phillips head, bolts, hex, 
wing, cap and castle nuts, and washers, avail- 
able from Alcoa at prices that mean real 
economy in corrosion-resistant fasteners. They 
minimize galvanic action when you assemble 
aluminum, resist corrosion and prevent streak- 
ing with other materials. ALUMINUM CoMPANY 
or America, 615 Gulf Bldg., Pittsburgh 19, Pa. 


eeeeeeeeeeoeeeeeeeeeeseseeeeeeeeeese: 


FREE SAMPLES. when requested on your 
letterhead. Please specify what type and size 
fasteners you're interested in. 





matic control, dynamic braking, and other allied applica- 
tions. J. B. Lewis & Co., 3324 Main St., Hartford 5, Conn. 


LINEAR ACTUATOR 
Electrically operated intermittent linear actuator origi- 
nally designed for aircraft is said to be suitable for other 
applications where positive positioning of mechanical de 





vices is required (including remote control). Unit com- 
prises a 26-volt d-c explosion proof reversible motor, ball- 


| bearing screw with keyed nut, magnetic brake, gear reduc- 
tion limit switches, potentiometer position transmitter, and 


radio noise filter. Thermal overload protection is optional 
Maximum load rating is 1500 lb for intermittent duty on 
minute on ten minutes off. Static capacity of ball bearing 
jack is over 5000 Ib tension. Static compression rating 's 
dependent on length of jack assembly used. Unit is built 
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HOW WOULD YOUR CUSTOMERS WRITE 


To sell—and to stay 

sold—your heating ap- ~ . 
pliance has got to be . > 
equipped with a cord He's talking about Deltabeston* cords, built to beat ” 
that can take the heat. the heat and to take pl ay of ¥ 2 
It’s got to be a good, the {you a enty Pe ‘ou'Ik find. ; 


sturdy cord — and it’s — . i’ in. 
| got to be good-looking, the new Deltabeston Wires and Cords Catalog. 
too. Write to Section-M1-422, General Electric Company, 


Bridgeport 2, Connecticut, for your copy. © 


ate BY oe 


How can we cut costs 
with portable tools 
that are continually 
out of service due to 
power cord failure? 
A tough, flexible cord 
on every power tool 
would go far in our 
race to meet produc- 
tion goals. 


Just look at that 
frayed cord. It looks 
terrible, and I suppose 
it’s dangerous. Why 

} don’t “they” put de- 
cent cords on appli- 
ances, so I don’t have 
to worry about product 
failure and blown 
fuses? 


We could lick this 
problem of oven down- 
time, if the wiring in 
_ the ovens could stand 
up against heat. There 
must be new cables 
on the market that 
could make these ovens 
top-notch producers. 





Whether your problem is a good, long-life power cord 
or reliable heat-beating wires and cables, you’ll find 
the answer your customers want in the complete 
General Electric line. Get your planning started by 
writing for information to Section M1-1022, General 
Electric Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U. S. Pat. Off. 


A FuLt LINE OF PORTABLE CORDS AND 
HEAT-BEATING WIRES AND CABLES. 


GENERAL @ ELECTRIC 
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to AN-M-10a, AAF #41251, and TN-TSESE-1 specifica- 
tions. Airborne Accessories Corp., 25 Montgomery St. 


If yo i Hillside 5, N. J. 


MAGNETIC DISC BRAKE 


1 9! pot a Ps | Cc dg of ¢ e ina Fractional horsepower continuous or intermittent duty 


magnetic disc brake (Series X-60) is adaptable for motor 
or floor mounting and for horizontal or vertical operation 


oe 


Brake is available for %, 4, ¥ 4, and 3% hp a-c o1 
d-c motors, with torques ranging from 1.5 to 500 Ib ft 
Features of magnetic brake include straight line solenoid 
pull for increased efficiency, lining wear indicator and ad 
justment to compensate for lining wear. Construction allows 
for disassembling for inspection, and linings are free from 
rivets to provide for greater wear. Stearns Magnetic Mig 
Co., 635 S. 28th St., Milwaukee 4. 


MOLDED PLUG AND CORD ASSEMBLY 


Molding process used molds plugs and connectors di- 
rectly on to wires and cables as integral unit. Lead ends, 


—q- = 


pins, or contacts and soldered connections are embedded 
and isolated from each other in a solid body of high im- 
pact molded material. Compact integral assembly is claimed 
Essex One-Source service handles the intricate job of to give greater strain relief and greater reliability than is 
producing lighting, ignition and control harness afforded by conventional methods. Component Manufac- 
assemblies custom-built to your exact specifications turing Service, 44 Ellis Ave., West Bridgewater, Mass. 
and complete with all manual and electrical control 


devices for quick, efficient installation. MULTIPURPOSE PHOTORELAYS 


Through intensive specialization in wiring harness Multipurpose photorelays (ES-1, ES-2) with time re- 
assemblies, Essex has developed line production 
methods of manufacturing, assembly and inspec- 
tion, making possible the economical production 
of high grade, individually tested, specially engi- 
neered assemblies. 
Investigate Essex ‘‘One-Source” service today! 


cq)| ESSEX WIRE CORP. 


WIRE ASSEMBLY AND CORD SET DIVISION 
SALES DEPARTMENT 


PRODUCTS MONTICELLO, INDIANA 
. Sales Offices: Atlanta, Ga.; Boston, Mass.; Chicago, Ill; Cleve- 
land, Ohio; Dallas, Texas; Dageen, Ohio; Detroit, Mich.; Kansas City, Mo.; Los 
Angeles, Calif.; Milwaukee, is., Newark, N.J.; Philadelphia, Pa.; Portland, 
Oreg.; St. Louis, Mo.; San Diego, Calif.; San Francisco, Calif. 
EXPORT SALES OFFICE—LIONEL-ESSEX INTERNATIONAL CORPORATION 
15 EAST 26TH STREET, NEW YORK 10, N. Y. 


WITH ESSEX 
“PACKAGED” 
WIRING HARNESS 


Scores of users have found that they save time, 
trouble and money by turning their wiring har- 
ness problems over to Essex. 


| sponse of 1/20 sec are designed for manufacturer counting 
| devices for speeds up to 600 per min. Unit incorporates a 
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EverLOCK Washers are designed to give your assemblies 
extra security under vibration, expansion, contraction, or 


strain. Alternating chisel edges—forced into the contiguous faces 


of both work and nut by perfect spring tension—provide 2-way 


locking action. Four standard types meet 


most lock washer needs. 


Other EverLOCK advantages include: 
(1) Fast, easy application that cuts assem- 


bly time and cost, (2) Automatic elim- 
ination of all hazards of stretched 
bolts or distortion of threaded parts. 


Wire, phone or mail your orders 
inane WASHERS 


THE WASHER THAT HAS THE EDGE 
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“Where can | get the 
right motor for this 


special job?” 


\ 
SS 


“Cleveland Electric Motor orn 


has it...or will make it |= 
for you!” 


A 


* hat's right! We specialize 
in furnishing motors with special mechanical 
or electrical specifications: flange-mounted, 
motors with mounted brakes and motors for 
operation on odd cycles or voltages. Also standard 
squirrel cage motors, slip-ring motors, or multi- 
speed motors for crane, hoist and general purpose 
applications. These motors are available in either 
open, enclosed or enclosed fan-cooled 
frames. All are specially engineered to meet 
your exact electrical and mechanical requirements. 
So whatever your electric power needs—standard 
or special, large or small—there's a Cleveland Electric 
Motor that will do the job. Write 


today for our new price lists. 


SPECIAL MOTORS 
FOR SPECIAL PURPOSES 


BETTIE EaeaAE TaD 


5213 CHESTER AVE. « CLEVELAND 3, OHIO 


photoelectric tube, amplifier, relay, and sensitivity adjust 
ment. The unit may be used for such applications as con 
trols for machinery, conveyors, and burglar alarm equip 
ment. Photorelays are designed to operate from 115-volt 
60-cycle supply. Size of chassis is 2%x5 in. Photobel 
Co., 116 Nassau St., New York 7. 


DUST-TIGHT RELAY HOUSING 


Dust-tight plug-in sheet metal relay base and cover i 


intended for use in dust laden atmospheres. Assemb! 


comprises relay mounted on dust-tight base with terminals 
brought through a neoprene gasket closely fitted and cove 
secured to the base by a thumb nut. A standard radio 
plug or a 15-point plug of different design completes th 
mounting. C. P. Clare & Co., 4719 W. Sunnyside Ave. 
Chicago 30. 


MOTOR STARTING SWITCH 


Dust-proof continuous-duty universal type motor start 
ing switch has been designed for use with single phase, 
split-phase, or capacitor start motors. Switch is connected 


in series With the working winding of motor. It operates 
from decrease in the starting current and responds to open 
the starter winding circuit between 1400 and 1500 rpm as 
the current drops. Internal adjustment is not required 
If a predetermined speed opening is necessary, it may bx 
secured by an external resistance supplied with unit. Switch 
is said to start 6 to 1% hp, 1700 to 1800 rpm, split phase 
and capacitor motors at above or below the rated voltage 
under the heaviest starting loads that motor can sustain: 
similarly for motors of 3500 rpm and above. Starting 
switch is rated at 90 to 130 volts, 50/60 cycle motors, rang 
ing from % to 18 hp. Overall dimensions: 14% in. wide 
446 in. long, and 1 in. high. Mounting strap measures 
6 in. from end to end. Fitch, Allen & Co., 1131 Bryn Maw1 
\ve., Chicago 40. 


METAL RIBBON 


Metal ribbon products of nickel, steel, stainless steel 
copper clad steel, inconel, copper, beryllium copper, phospho: 
bronze, brass, and aluminum are suitable for various elec 
tronic components. Made in sizes up to 4% in. in width a1 
in the following shapes: channel, square, rectangulai 
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. . the modern plastic coating that gives 
flexible-film protection to the surface of your product 


Why run the risk of expensive rejects of parts damaged during storage... 
transit... even assembly? Through all these stages Copeel protects your prod- 
ucts against marring — scratching — rust and corrosion! 





Copeel protects the highly polished metal surfaces of precision parts... can 
also be used over properly cured synthetic baking enamels. Applied by dip 
or spray method, Copeel quickly hardens to a tough flexible film that peels off 
easily — like the skin of a banana — when required. 
Write for Technical Data Bulletin #T504 for full details regarding the 
most suitable type of Copeel to protect your products. Better yet — let an M&W 


PIONEERS i i ith y i 
a Sales Engineer discuss with you the best and most economical way to use Copeel. 


\ Mawce / ...cchere industry goes cctlh frnoshing problems 


1976 
MAAS \/ & WALDSTEIN COMPANY wcwrss: 


Boston 15, Mass. * Chicago 12, tll. © Los Angeles 34, Calif. 
Pacific Coast Division: SMITH-DAVIS CO., 10751 Venice Boulevard, iLos Angeles 34 
MAN UF ACTUYU RE R.S oO F ('novuesrtTtREtiaant et Ww IS we. Ss 
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Y% round, % round, and flat ribbons in a wide range o 
thickness and special shapes. Sylvania Electric Product 
| Inc., Emporium, Pa. 


HELICAL GEAR SPEED REDUCERS 
Ratios of 5 to 1 and as high as 50,000 to 1 can be pro 
vided with differential speed reducers without increasin; 
the number of parts. Speed reducers are claimed to giv: 


Seared re 
Ooms 
Ou CU 


| smoothness of operation 
| and equalized load distri- 
bution through all three 
| sets of planetary gears. 
Other features include 
compactness, more teeth, 
| larger speed reduction in 
| given space, more rigidity, 
| and greater heat dissipation than previous models. Fea- 
tures give increased efficiency and permit higher overhung 
| load capacities. Unlike ordinary planetary gear systems 
| the gears of speed reducers are made integral and com- 
bined in a planetary frame to form a complete unified sys 
| tem. Available in six sizes for horsepower ranges of 0.62 
| to 81.5. Units are for continuous duty and made in hori 
| zontal, vertical, and flange-mounted styles. Winfield H. 
| Smith Corp., Springville, Erie County, N. Y. 


MULTIPLE SECTION CAPACITOR 


Electrostatically shielded multiple section capacitor (Type 
MC-9A63) is suitable for use where space is at a premium 
and where circuits must be isolated. It measures %ex 


Rugged, precision-made HOLTITE “Thread-Form- . oe 
ing” screws insure enduring, trouble-free perform- 
ance. Drive'em and forget'em! Engineered from raw 


material to final finishing to provide smooth, 
speedy application in any material. Save tapping 
costs . . . eliminate waste and spoilage — specify 
HOLITITE. Our laboratory and engineering facili- 
ties are always available for the solution of your 
fastening problems. 





lex 234 in. plus % in. for terminals extending above 
HOLTITE-Phillips Recessed Head Screws permit base. Rating is 4x 0.02 mf and 500 volts d-c, available in 
safe power driving on jobs previously limited to other capacities: and voltages up to 600 volts d-c in single 
slow hand driving. Cut fastening time in half . . . or multiple section units. Capacitor is designed for opera 
strengthen assembly . . . add to the appearance tion under severe conditions of temperature, from — 50 C 
of your product. to +100 C. Other features include design to JAN-C-25 
performance characteristic E, ceramic-kovar solder sealed 


we 
terminals, hermetically sealed case, electrostatic shielding 
of each section, and Dykanol C impregnation and _ fill 
Cornell-Dubilier Electric Corp., South Plainfield, N. J. 


a Rae cote funn coer, 
in-ple er alloy connecto eo . 
. a ere M ee UY: | - n-plated copper alloy nnector niversa uttin 


is designed for connecting copper and aluminum con 
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WHEN CONSIDERING INSULATION 
Try Specifying the PROBLEM 


Do you need thin sections? How thin? Why? 


Do you need dimensional fidelity? Within 
what limits? Is dimensional uniformity vital? 


Is temperature a factor? To what degree? 





Is the part usually intricate? What are the 
stresses? 


What quantities are involved? 


Will the part be exposed to fumes, vapors, 
liquids? Will soldering or brazing be in- 


volved in assembly? 


There have been signifi- 
cant changes in the production 
of Special Electrical Porcelains 
in recent years. Modern pro- 
duction techniques, new alloys 
for dies, basic ceramic engi- 
neering, scores of variable for- 
mulas, and a determination to 
solve your problems—all make 
it worth your while, in dollars 
and cents, to go beyond con- 
ventional drawings or specifi- 
cations. When considering 
insulation, try specifying the 
problem. 


PORCELAIN KEEPS 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


SNC) mG ee 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE, AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11. OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


?., O BOX 272, MACOMB, tit 


KNOX PORCELAIN CORP 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST. TRENTON 5, WN. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OMIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH 
THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE... TRENTON 9, N. 4 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 €. FIRST STREET, SANDUSKY, OHIO 
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Silicones are Salesmen 


in a competitive market your strongest selling 
point is a superior product. Constant vigilance is 
required, however, to maintain that superiority. 
That's why top management men as well as 
design and production engineers are taking such 
keen interest in our silicone products. 


With this family of new engineering materials, 
designers are able to do all sorts of previously 
impossible things. Skillfully used, Silicones can 
give you a sound, competitive advantage. Take 
silicone electrical insulation for example. 


PHOTO COURTESY AUTOMATIC TRANSPORTATION COMPANY 


Skylift Electric Truck motors are wound with DC 
Silicone Insulation which has 10 times the life and 
10 times the wet insulation resistance of Class ‘‘B”’ 
insulation. DC 44 Silicone Grease in the bearings 
has about 8 times the life of petroleum grease. 


Here's an example of the way Automatic Trans- 
portation Company of Chicago capitalizes on 
the competitive advantage our silicone materials 
give them. Recent ad copy carries this headline 
in bold-face type. 


Only Automatic Skylift Trucks _ - 
“BURN-OUT PROOF ‘ 
Silicone Insulated Motors 
Skylift Means Uninterrupted Materia! 


That's good selling copy and it’s backed up by 
the amazing stability of our silicone products in 
all of their various forms. You may be able to 
improve or protect your competitive position by 
keeping in touch with Silicone developments 
through the branch office nearest to you. 


Data on all of our DC Silicone Products is given 
in Catalog No. LI-15 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta « Chicago -« Cleveland -« Dallas 
New York « Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 


SaaS er oneere: ws meron emmecanen . ener 


IN SIELICONES 


FLUIDS 


Damping 
Hydraulic 
Dielectric 
Waterproofing 
Lubricating 
Diffusion Pump 
Mold Release 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


COMPOUNDS 


Ignition Sealing 
Antifoam A 


RESINS 


Electrical Insulating 
Laminating 
Protective Coatings 


SILASTIC* 
Molding 
Extruding 
Coating 
Laminating 


ductors. The pressure bar, also tin-plated, prevents co1 
tact of dissimilar metals and distributes the contact pre: 
sure to minimize cold-flow of aluminum conductors place 
beneath the bar. One type of connector serves all con 
binations of copper and aluminum conductors.  Burnd 
Engineering Co., Inc., 107 Bruckner Blvd., New York 54 
a FF 
FRACTIONAL HP MOTORS 

Fractional horsepower motors for oil burners and simila 

applications have been designed to eliminate burnouts 01 


starting windings and failures of starting switch. Use oi 
special snap-action starting switch (reviewed in August 
1948 issue, page 154) is claimed to make performance 
possible. Rotors are of all welded copper bar construction ° 
and frames are of steel with die-cast aluminum end bells. 
Sleeve bearings with oil reservoir waste packed are pro- 
vided; additional lubrication is supplied by Gits oilers. 
For vertical mounting or where a thrust load is encountered 
interchangeable ball bearing motors are supplied. 

Motors are split-phise, standard 1/6 and '4 hp ratings, 
provided with two standard flange mountings. Torq Elec 
tric Corp., 34 Interstate St., Bedford, Ohio. 


The design engineer necessarily works under 
the influence of many vitally important— 
though non-engineering—factors. . . . What’s 
the inflationary spiral doing to prices of basic 
materials? How are new design projects 
affected? . . . “‘The Industrial Horizon” gives 
you a terse monthly summary and interpreta- 
tion. See page 282. 


MECHANICAL COUNTERS 


Stroke and rotary counters (Y Series) available in reset 
and nonreset models are suitable as a built-in component in 
electrically operated business machines, laboratory equip 


ment and electrically driven machines of all types. Count 
ers are made in 3, 4, 5, and 6 figures, length ranging be 
tween 1% and 24% in., width 0.960 in., and height 1.238 in. 
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NEOPRENE JACKETED 


INDESTRUCTO 


_INDESTRUCTO 


Super-Flexible Neoprene 
Three-Conductor Type W. Neo- Sheathed Welding Cable... 
prene Sheathed Power Cable. Flexible . . . Long Life. 


Three-Conductor Type SH-D Neo- 
prene Sheathed Power Cable. 
Shielded for Maximum Safety. 


New Parallel Duplex Neoprene 
Sheathed Mining-Machine Cable 





More Durable + Safer * Fewer Replacements 
etl 
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RIGHT NOW 


1S THE TIME TO GET 


QUOTATIONS 


ON YOUR 


CORD SEIS 






] 


—— 


Planning now for 1949 production and 
new products? Send us specifications or 
blueprints and let us quote you on ROYAL 
QUALITY CORD SETS. Our wire is engi- 


neered to your specifications in our own 


plant. 
WRITE US — TODAY! 
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Units contain oil-less automotive bearings. Figures on 
counters are black on white measuring 0.166 x 0.097 in. in 
width. Stroke models have a ratchet, non-slip pawl drive 
mechanism, whereas the rotary models have a sleeve clutch 
mechanism said to assure positive drive and easy resetting 
Single turn of knob resets all figures to zero. Durant 
Manufacturing Co., 1929 N. Buffum St., Milwaukee 1. 


ELECTRONIC COUNTER 


Electronic counter designed for counting folding boxes 
is said to be adaptable to many other applications. The 





counter is equipped with a standard phototube and a 
6-volt lamp. Counts in 50 or 25 unit lots may be ob- 
tained by turning a dial. Interruption of light beam by 
passing carton actuates the electronic circuit. After beam 
is interrupted the preset number of times, either 50 or 
25 units, a relay contact is closed that energizes a solenoid 
which displaces the counted units from its normal line 
of flow. If an accumulative count is desired, a totalizing 
counter can be added. Maintenance cost of counter is 
claimed to be negligible since there are no moving parts. 
Post Machinery Co., Div. of Reid Brothers Co., 140 
Elliott St., Beverly, Mass. 





SOLDER CONTENT INDICATOR 


Ratio of lead and tin content in solder may be made with 
analysis indicator. Instrument includes a high resistance 
pyrometer and dual thermocouple extensions, one with lead 
container and other with solder scoop. Meter movement 
contains baked processed coils supported by two lapped 








pivots resting in highly polished sapphire jewels. An al- 
nico magnet highly resistant to shock, heat, and stray fields 
is said to provide sturdiness without loss of sensitivity. 
Meter movement in dustproof aluminum housing, with a 
shunt lever for protection when not in use, is provided 
with a 3 %e in. wide mirrored scale calibrated in divisions 
representing the tin content of the solder in per cent. Steel 
sensing unit of indicator consists of two rigid tubes with 
sample cups mounted on the ends. Tin content percentage 
is based on the difference in temperature between a pure 
lead standard and a lead-tin alloy sample while these ma 
terials are passing from liquid to solid state. Pure lead 
sample is sealed in one cup while solder sample is scooped 
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Model 260 Volt-Ohm-Milliammeter 


There's good reason why this is the world’s most popular 
high sensitivity volt-ohm-milliammeter. In every part, 
from smallest componet to overall design, no com- 
peting instrument can show superiority. It outsells be- 
cause it outranks every similar instrument. And in 

the Simpson patented Roll Top safety case, shown 

here, it brings you important and exclusive pro- 

tection and convenience. 





A flick of the finger 
opens or closes the 
Roll Top front 









v 
‘ 
ye 
et . 
Ai, 


<A 


RANGES 


20,000 Ohms per Volt D.C., 1,000 Ohms per Volt A.C. 

Volts: A.C. and D.C.: 2.5, 10, 50, 250, 1000, 5000 

Output: 2.5, 10, 50, 250, 1000 

Milliamperes, D.C.: 10, 100, 500 

Microamperes, D.C.: 100 

Amperes, D.C.: 10 

Decibels (5 ranges): —10 to +52 D.B. 

Ohms: 0-2000 (12 ohms center), 0-200,000 (1200 ohms center), 
0-20 megohms (120,000 ohms center). 

I I I ME EN rc cistwnercnerectnivescncesouensenne 

Model 260 in Roll Top Safety Case, as shown. 
SS = Wh Ge acl bith eieithcteneecdincieeernschncectn estate 

Both complete with test leads and 32-page Operator's Manuul 


Ask your jobber 


Ca SIMPSON ELECTRIC COMPANY 
i 5200-5218 W. Kinzie St., Chicago 44, Ill. 
In Canada: Bach-Simpson, Ltd., London, Ont. 


literature. 


INSTRUMENTS THAT STAY ACCURATE 


¥ 
TENTH ANNUAL PRODUCT DESIGN NUMBER 213 





































into other cup and retained until reading is obtained 
Wheelco Instruments Co., 847 W. Harrison St., Chicago 7 


MANUALLY OPERATED PUNCH PRESS 


Manually operated punch has been added to the line oj 
Di-Acro die-less duplicating tools. The punch is designed 





Littelfuse Makes Headline News 
with “In-Line” Fuse Retainer 


Littelfuse’s latest development: the “in- ] The Littelfuse ““in- 
line” fuse retainer for fingertip ease in line’ retainer is 


fusing. Precisely molded of high im- one sn ey 





pact bakelite and designed primarily nesses to fit your 

for low voltage applications: car radios, own specifica- 

heaters, spot lights and other automotive oer —aanee 

trouble spots where a fool-proof easy- ahtaie am te 

—— ee — #12 _— —_e for perforating holes of various shapes and sizes as large 

opens ae < “<adb-ani-ewist” of the a = as 4 in. in diameter and is also used as a precision puncli 

finger tips. Inside, the fuse rests tive fuse clzes. press for a variety of blanking, drawing, embossing and 

against knife-edged, cup contacts that Retainer a th forming operations. Feature of the punch is its triangularly 

assure greatest degree of contact with hed with "han ce s ; ' 
1 out wire leads shaped ram, hardened and precision ground for high accu 

lowest voltage drop. Doubled wal end terminals, P I g g 


lower body. om Peo, 


position of the punch head is positively controlled assuring 
alignment at all times. Material capacity of punch is 2-in. 
diam hole in 16-gage steel plate (0.062 in.). Larger sizes 
in proportion to 4 in. diam or equivalent. Height of throat: 


4761 N. RAVENSWOOD AVE., CHICAGO 40, U. S. A. 3 13/16 in. Depth of throat: 6% in. O’Neil-Irwin Mig. 
WITE-T-LITE © SWITCH-LITE © IGNITION FRITZ © NEON INDICATORS Co, 309 8th Ave., Lake City, Minn. 


SWITCHES ¢ CIRCUIT BREAKERS ¢ FUSES , MOUNTINGS AND ACCESSORIES J 


thickness at juncture of shoulder and tT with or without racy. Since turning or twisting of this ram is impossible, the 





HAND-OPERATED LABORATORY PRESS 


Double-acting, 20-ton capacity hy- 
draulic press (Smooth Line 4801) has 
been designed for use in laboratory. 
It is said to be suitable for many 
types of operations, including. bri 
quetting, tensile testing, extracting, 
molding, laminating, and compres 
sion testing. This hand-operated 


a CAG) 


Small Size 
High Tension 


Insulators 


of Highest Quality? 


press is claimed to hold pressures 
overnight without additional pump 
ing. The design features result in 





















a rapid close and rapid return. 
Specifications : maximum pressure 20 





tons; pressing surface, 8x9 _ in.; 
stroke is 8 in. (maximum) ; pullback tons, 2%; weight, 475 


lb. Floor space: 22x 13 in. The Hydraulic Press Manu 


HERE’S facturing Co., 1004 Marion Rd., Mount Gilead, Ohio. 
WHERE YOU SOLDERLESS WIRING TOOL 


Design innovation in hand tools (Trademarked Certi 


CAN GET THEM! crimp) is sai ing of Doria’ 
. Crimp) is said to prevent reopening of tools until original 
oJ 

Made to your 
specifications 
or 
Special Formulas 
Developed to 
meet your need. operation is completed. Operation of tools is unaffected 
by added feature which is constructed so that it cannot be 
tampered with or changed without damage. It is claimed 
to eliminate faulty connections due to fatigue or careless- 
FRENCHTOWN MA ai ness of operator. Complete line of tools has been devel- 
oped for application requiring solderless terminals. Air 
Sales Office -9 Muirhead Avenue, Trenton 9, craft-Marine Products, Inc., 1504 N. 4th St., Harrisburg 
Factory — Frenchtown, N. J. Pa. 
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1. INDUCTION MOTORS 

Illustrated 28-page bulletin (05B-6107- 
A) provides data on types and charac- 
teristics of induction motors, construction 
details and special features for open type 
motors, and totally-enclosed fan-cooled 
motors. Included is a one-page motor 
selection chart. Allis-Chalmers Mfg. Co. 


2. A-C CAPACITORS 

Folder on dry electrolytic (Type P) 
a-c capacitors for motor starting and in- 
termittent service lists electrical charac- 
teristics, standard ratings, and container 
and mounting dimensions. P. R. Mallory 
& Co., Inc. 


3, MINIATURE SELENIUM RECTIFIER 

Eight-page bulletin (Form F-257-c) de- 
scribes installation of selenium rectifier in 
power supplies using 117Z6, 117Z3, or 
$5Z5 rectifier tubes. Circuit diagrams are 
included. Federal Telephone and Radio 
Corp. 


4, ELECTRON TUBES 

Adjustment of filament voltage of RCA- 
1B3-GT by observation of filament tem- 
perature is outlined in 4-page folder (AN- 
134). Single-section filament operation of 
types 384 and 3V4 are described in sec- 
ond 4-page folder (AN-135). Radio Cor- 
poration of America, Tube Dept. 


5. PLASTICS 

Twenty-page plastics bulletin (G1) de- 
scribes injection molding and extrusion 
fabrication, and contains dimensional and 
physical characteristics charts of poly- 
styrene and acrylics. Also included are 
sheet and rod and flexible synthetic tub- 
ing. American Phenolic Corp. 


6. MOTOR BRUSHES 

Illustrated 44-page booklet “Fractional 
Horsepower Equipment Brush User's 
Guide,” contains data for selecting and 
applying brushes to a wide variety of 
small motors. Also included are data on 
shunts and shunt connection, calculations 
for brush springs, and brush grade char- 
acteristics. The Stackpole Carbon Co. 


1, COPPER ALLOYS 

Five copper base alloys for electrical 
and mechanical applications are described 
in technical bulletins 5.105, 5.106, 5.107, 
5.108 and 5.109. Fansteel Metallurgical 
Corp. 


8. ELECTRONIC PYROMETER 
CONTROLLER 


Six-page bulletin (PB1237) describes 
free-vane pyrometer controller for low- 










LITERATU RE... Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 





high and proportional input control for 
automatically controlling temperatures up 
to 3600 F in industrial furnaces and ovens. 
The Bristol Co. 


9. MOTORS AND VARIABLE DRIVES 
Illustrated 6-page bulletin (MB-1) con- 
tains information on induction motors, 
multispeed gearshift drives, and pedestal 
grinders. Lima Electric Motor Co. 


10. DESIGN DATA BOOKLET 
Nineteen-page booklet (No. 27) titled 
“Design Data Formulas and Charts for 
Computing Maximum Stresses in Angles, 
Ribbed Plates, and Shear Resistant Webs 
Containing Cut Outs,” and supplemen- 
tary 8-page bulletin containing typical 


Clip card on dotted line—fill in and mail. 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


examples and with specific references to 
booklet No. 27 content are now available. 
Mechanite Metal Corp. 


11. POLYETHYLENE RESINS 
Eight-page bulletin (No. 28) _ titled 
“Low Molecular Weight Polyethylene 
Resins” outlines the properties, methods 
of handling, and uses of Dylt, a new low 
molecular weight resin. Bakelite Corp. 


12. HARMONIC AND FREQUENCY 
DISTORTION 
Sixteen-page pamphlet (Vol. 13, No. 7) 
describes harmonic and frequency dis- 
tortion and systematic procedure of dis- 
tortion trouble-shooting. Cornell-Dubilier 
Electric Corp. 


Only those requests will be processed 


that originate with readers of record or their associates to whom Issues may have been routed. 
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13. SMALL PARTS 

Thirty-two page illustrated booklet en- 
titled “Small Parts for Better Produc- 
tion” contains specification charts on 
washers, retaining and snap rings, flat 
and coil springs, welded parts, stampings, 
hose clamps, expansion plugs and ball 
bearing wheels. George K. Garrett Co., 
Inc. 


14. STAINLESS STEEL 

Custom facilities for designing and 
manufacturing stainless steel equipment 
for varied applications are described in 
a four-page bulletin (No. 51). Illustra- 
tions are included. Jansen Machinery 
Co., Inc. 


15. PHOSPHOR BRONZE 

Twenty-eight page illustrated bulletin 
on phospor bronze contains technical data 
on strip and sheet, wire, rod, rope, cast- 
ings, bushings, and ingots. ‘Two-page 
table gives physical properties, chemical 
analyses, specifications, and typical uses. 
The Phosphor Bronze Corp. 


16. MINIATURE SWITCHES 

Four-page data sheet (No. 46) describes 
low torque (0.35 gram-inches) snap-ac- 
tion rotary-actuated normally-open and 
double throw switches rated at 5 amp, 125 
or 250 volt a-c. Mounting and overall di- 
mensions are included. Micro Switch, A 
Div. of First Industrial Corp. 
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17. PLASTICS SILENT GEARS 
Eight-page catalog (CG-48) gives rec- 
ommended practices for machining syn- 
thetic resin laminated plastics, including 
necessary data for designing gears. Con- 
tinental-Diamond Fibre Co. 


18. LUBRICATION 

Illustrated 12-page catalog (Form 22- 
154) titled “Controlled Lubrication for 
Industry” describes the centralized system 
of lubrication wherein all bearings are 
lubricated from a central point. Fittings 
and pressure units are included. Alemite 
Div. of Stewart-Warner Corp. 


19. FASTENERS 

Fully illustrated 36-page booklet (No. 
854) describes socket screw type of fast- 
ener. Engineering data on application of 
socket and cap screws together with di- 


mensions are also included. The Bristol 
Co. 


20. LOW RESISTANCE OHMMETER 
Twelve-page bulletin (No. 24-25) de- 
scribes a direct reading ohmmeter for 
measuring resistance down to one mi- 
crohm. Wiring diagrams and illustrations 
are extensively used. James G. Biddle Co. 


21. PULLEY DRIVES 


Illustrated 12-page catalog (CD 300) 
contains tabular data on various pulleys 
including V-grooved, variable pitch, flush 
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hub, crown face, and step cone pulleys and 
flexible couplings. Three-page chart lists 
interchangeable fractional horsepower V- 
belts of several manufactures. Congress 
Drives Div., Tann Corp. 


22. MOTOR DRIVEN WELDER 
Eight-page bulletin (3-123) describes 

construction and operating features of mo- 

tor driven welder. Mechanical and elec- 


trical specifications are included. The 
Taylor-Winfield Corp. 


23. WATERPROOF CONNECTORS 

Six-page illustrated folder (W-248) de- 
scribes the line of waterproof connectors 
with high pressure design features. Can- 
non Electric Development Co. 


24. DEBURRING AND FINISHING 

Mechanical deburring and finishing 
equipment and operations are outlined in 
a sixteen-page illustrated bulletin. Rec- 
ommended engineering procedure in parts 
design are enumerated. The Sturgis Prod- 
ucts Co. 


25. FORGINGS 

Custom production facilities are pictor- 
ialized in a 12-page bulletin. Typical 
forged parts are illustrated. Champion 
Forge Co. 


26. MAGNETIC WIRE RECORDING 

Illustrated 8-page bulletin (No. 9) in- 
cludes a discussion of magnetic recording 
wire 0.004 in. diam and the recently an- 
nounced 0.0036 in. diam. Comparative 
specifications on both sizes are included. 
Fidelitone, Inc. 


27. RECTIFIER STACKS 

Six-page loose-leaf data sheets (R748B) 
contains description and specifications of 
6/12 volts, 100/50 ampere fast charging 
MgCuS rectifier stacks. Dimension and 
circuit arrangements are added. F. R. 
Mallory & Co., Inc. 


28. A-C MOTORS 


Twenty-page publication includes 4- 
page article on coil insulation for large 
a-c motors, 3 pages on designing syn- 
chronous motors for high inertia loads. 
Electric Machinery Mfg. Co. 


29. CONNECTORS 

Four-page illustrated bulletin (Servit 
Selector No. 48Q3) contains list of split- 
bolt connectors for various conductor 
combinations. Burndy Engineering Co., 
Inc. 


30. STEEL PRODUCTS 


Production facilities for stampings, 
formings, plate fabrication, and _ spot 
welded assemblies are illustrated in 4- 
page folder. Charles T. Brandt, Inc. 


31. RUBBER AND PLASTICS 

Illustrated 56-page booklet titled “Hard 
Rubber and Plastics Handbook” contains 
data on physical and electrical properties 
of hard rubber and plastics. Included are 
design techniques for molded parts, in- 
serts, assembly, and machining and fin- 
ishing of hard rubber and thermoplastics. 
American Hard Rubber Co. 
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~ POWER SWITCHING 
“SON THE ‘ENIAC 


e nic rical integrator and computer) 

| oui the ‘Moore School of Electrical En- 
LLYN Ga gy of the University of Pennsylvania 
A for the U.S. Army’s 6 gee Proving Grounds. 
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Views (without enclosing case) 


rere, : of the 12 group-operated SB-1 
Here's a portion of the contact diagram that provided an : i} control switches (67 stages). 


easy way to specify the exact circuit-sequence combination. 


€asily done 


with the SB: 


You probably won’t be building any 

super-calculators, but the above appli- 

cation is a typical example of the ver- 

satility of the SB-1 switch. Why not try 

it on your particular control problems? 

Standard parts and the simple basic 

design mean longer life and low initial 

Cost to you. i “asi of attractive CONTROL AND TRANSFER SWITCH 
6witch handles, and watertight, dust- Rating up te 20 amp at 600 volts a-c or d-c 
tight, oil-immersed, fabricated metal, or 

explosion-proof housings are available 

to fit your particular installation prob- 

lems. For further details see your G-E . 

Sales representative or write for bulletin + Fs 
GEA-4746, Apparatus Dept., Section tb E | E he fay fi \ I E a: i R | 
B856-8, General Electric Company, 4 a 
Schenectady 5, N. Y. 





TENTH ANNUAL PRODUCT DESIGN NUMBER 





AL"MEET THE 
NEW ALLEN BOX" 


"YOUR GUARANTEE OF 
GETTING GENUINE ALLENS” 





| 


aneeeninninneahmineninemeniatamitiniaiatiias 
Laboratory and Engineering 


Equipment 
VOLT-AMPERE WATTMETER 


A-c appliances from clocks to electric ranges’ may | 
tested with the volt-ampere wattmeter. Meter tests appli- 


ances under actual use conditions, indicating wattage con- 
sumption, amperes, and line voitage. A continuity test con- 
sisting of a neon lamp connected between line and load 
binding posts provides a simple test for shorts in power 
circuits. Wattmeter is suitable for following ranges: wat- 
tages from 0-100-200-500-1000-; amperes from 0-1.3-6.5- 
13-26-65-130; volts from 0-130-260; and milliamperes from 
0-260. The low range of 0-100 watts will measure power 
consumed by smallest of appliances. Instrument incorpor- 
ates a current transformer for additional ranges of 5,000 
and- 10,000 watts, and 65 and 130 amperes. Hickok Flec- 
trical Instrument Co., 10514 Dupont Ave., Cleveland 8. 


MULTIRANGE RECORDER 


Continuous duty d-c recorder has been designed for meas- 
urement of micro currents and voltages. The minimum 


full scale range is 0 to 0.1 milliampere and the maximum 
range is 0 to 12 amp. Recorder is of the moving magnet, 
with interchangeable coils. Eight coils are available, each 
being adjustable over a range of 11.5 to 1. Zero on the 
scale can be suppressed up to 80 per cent. Conventional 
synchronous motor (approximately 5 watts) drives the 24 
hour circular chart. Instrument sensitivity is one part in 
1000. Wallace and Tiernan Products, Inc., Belleville 9, 


mJ. 
ALPHA PARTICLE COUNTER 


Proportional counter system (Model 117) has been de 
signed for counting alpha particles in the presence of strong 
beta activity. Unit consists of a methane flow proportional 
counter with sample holder, built-in variable high-gain lin 
ear amplifier, built-in high-speed impulse recorder, vari- 
able high-voltage supply, and scale of 256 to 1. Methane 
counter chamber contains highly polished cylindrical cath- 
ode and a 0.002 in. tungsten wire anode mounted between 
glass insulators. Holder is for standard 1 in. diam sample 
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Prompt personal steei service 
on all orders, large or small, 
is a Ryerson tradition- 


Some types still short, but over-all 
stocks in 13 Ryerson plants are 
probably the nation’s largest. 





Accurate cutting to your order 
is assured by modern 
Ryerson equipment. 





Over a Century of steel 
@xperience means more know-how 
applied to your steel problems. 





seer 


PRINCIPAL PRODUCTS 


BARS—carbon & alloy, hot rolled & cold 
finished 

STRUCTURALS—channeis, angles, | & H 
beams, etc. 

PLATES—sheared & U. M., Inland 4-Way 
Fleer Plate, etc. 

SHEETS—hot & cold rolled, many types & 

You get i wh coatings 

er ge Cy ae TUBING—seamless & welded, mechanical & 

because the network of Ryerson plants boiler tubes 

stretches from coast to coast. STAINLESS—Allegheny metal sheets, piates, Added Ryerson service includes 
bers, tubes, pipe, etc. a chart to guide heat treating 

REINFORCING—bars & accessories, wire sent with alloy shipments. 


BABBITT—and phenolic laminated bearing 
material 





MACHINERY & TOOLS—metal working & 
boiler s 


RSON STEEL 


Joseph T. Ryerson & Son, Inc. Plants: New York ¢ Boston e Philadelphia -¢ Detroit -¢ Cincinnati 
Cleveland Pittsburgh ¢ Buffalo « Chicago °« Milwaukee « St.Lovis « Los Angeles ¢ San Francisco 
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Wherever bolted assemblies MUST stay tight— 


a 
MET ee le aL: 


ease 
LOCKNUTS 


...and save money, too! 
This ordinary 


assembly— 


becomes o 
vibration-proof 
assembly 


@ PALNUTS are avail- 
able in a full range of 
sizes, in plain, parker- 
ized, cadmium and hot-dipped galvanized 
finishes. Send for samples and literature. 


*Trademark Reg. U. S. Pat. Off. 


The PALNUT Co. 


66 Cordier St., Irvington 11, N. J. 


PRECIOUS METAL 


with provision for raising sample into counting volun 
Two tube high-gain linear amplifier with a flat frequency 
response between 10 ke and 2 me has variable gain. An 
plifier gain can be set so that pulses from counter exceed 
ing desired amplitude (between 2 mv and 20 my) will tri 
the scaler, thus allowing discrimination between puls: 
caused by beta particles and those of an alpha particl 
Scaling circuit consists of eight stages giving a scalin; 
ratio of 256 to 1. Impulse recording unit is actuated b 
a driving tube driven by the last scaling stige. Utilizin; 
the scale of 256 the impulse recorder will register an input 
counting rate of 500,000 counts per min. Instrument De 
velopment Laboratories, Inc., 223-233 W. Erie St., Ch 
cago, II. 


LOW FREQUENCY AMPLIFIER 


\mplifier designed for laboratory application (Mode 
TAA-16) may be used for wide band or for highly sele« 
tive operation. It is suitable in determination of standing 


wave voltage ratio when used in connection with square 
law detector probes and slotted wave guides. Two inputs 
available are selectable by switch for rapid comparison 
Selective network is panel tuned through the range of 500) 
to 5000 cycles. Output meter is calibrated directly in stand 
ing wave voltage ratio. Full scale meter readings are ob 
tained with 15 microvolts at the input under wide band 
operation, whereas 10 microvolt signal will produce this 
result under selective operation. Browning Laboratories 
Inc., Winchester, Mass. 


PHASE-SEQUENCE INDICATOR 


Static type phase-sequence indicator containing no mo\ 
ing parts has been designed for a wide range of applica 
tions. It may be used: (1) to predict the directional rota 


tion of polyphase meters for machine drives and elevator- 
(2) to determine the proper connections for paralleling 
generators, transformer banks, and power buses; (3) 
ascertain proper connections for watthour meters, reactiv: 
component meters, kva meters, reverse-power relays, a 
phase-sequence relays; (4) to check vacuum-tube, thyr: 
thron, rectifier, and inverter installations; (5) to stud 
vector relations of polyphase circuits. Indicator is appl! 
cable to 120-, 240-, or 480-volt circuits at 25, 50, and 6! 
cycles. General Electric Co., Meter and Instrume: 
Divisions, Schenectady 5, N. Y. 
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Cyclohm 2500 Motors 

are designed with great- 
er precision and compact- 
ness than any other motors of 
their type — and the result is 
@reater output. . . perfect 
rigidity .. . quieter perform- 
ance. Synchronous type for 
instruments, timing devices 
and facsimile operations . . 
Non-Synchronous for gener- 
al applications . . . Speed Re- 
ducer for work requiring slow 
speeds and high torques. Ball 
bearings or sleeve bearings. 


















300 IN. OZ. AT 1 RPM 
with gear unit 






Various speeds, voltages and 
frequencies available. Write 
today for complete information. 


CYCLOHM MOTOR CORP. 


Division Howard Industries, Inc. 
5-17 46th Road, L. I. City 1, N.Y. 
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CALL IN “DIAMOND H” 


) 

§ 
“Diamond H” Series 50 Switches such as 

® that illustrated give dependable, economi- 
cal performance in such products as hair dryers, ranges, 
washers, fans, griddles, portable heaters, coffee urns, 
battery chargers, test panels, hot plates, sterilizers, ironers, 
water heaters, as transformer tap selectors and in many 
other applications. 

If you want to control several circuits with one switch, 
or merely need a small switch to do a small job well, ask 
“Diamond H”. If one of our diversified line of standard 
controls doesn’t meet your special requirements, we can 
engineer one that will. Ask us today. 

Field engineers in Hartford, New York, Atlanta, Dallas, 

Cincinnati, Cleveland, Detroit, Chicago, Seattle, San Fran- 

cisco, Los Angeles and Washington, D. C., Factories in 

Hartford, Toronto and London. 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE. HARTFORD, CONN. 
ROTARY SWITCHES © TOGGLE SWITCHES ¢@ PILOT LIGHTS 
TEMPERATURE LIMITING SWITCHES @ THERMOSTATS 
CONVENIENCE OUTLETS 










Television 
A Major Market for Components 


(Continued from page 177) 










vision is quality of components. This problem arises 
from two new factors working together: the difference 
between auditory and visual levels of human discrimina- 
tion and the large number of components required in 
a television receiver. 

Radio has only sound to deliver and the human ear 
is by no means an exact instrument. Individuals vary 
over a wide range in sensitivity to frequency and sound 
energy. Hearing often falls off as the individual grows 
older. Listening to a radio set does not require con- 
centrated attention. 

But even a child knows when circles are not round 
and straight lines are curved on a television image, 
Correction of defective vision (through eye glasses) 
is so general among television viewers that good image 
definition is essential. Flickering produces intense dis- 
comfort, slight irregularities in light intensity are 
annoying, lack of definition causes eye strain, and tele- 
vision demands completely concentrated attention. 


Higher Quality Level Is Important 


Since the normal level of visual discrimination is sub- 
stantially higher than the audible level required, tele- 
vision receiver performance places added demands on 
stability, freedom from temperature effects, protection 
from humidity, and closer manufacturing tolerances on 
many of the components. 

Because of the large number of components affecting 
the performance of a television receiver, continuity of 
service requires a much higher quality level. Take 
radio tubes for example. The failure of a tube involves 
a service call to put the set back in operation. For 
radio receivers a failure rate of once a year has come 
to be an acceptable level of performance, and with a 
5 tube set requires a 5 per cent quality level for tubes. 
With the increased number of tubes in a television 
receiver and the same expected set failure rate, the 
quality level on tubes has to be held to 0.2 per cent. 
Actually, a tighter quality level must be held since a 
radio set will still continue to function acceptably with 
a degree of tube impairment that would result in a 
service call for a television set. 

The same situation exists on other components. A 
2 per cent failure rate per year on resistors or capacitors 
(with more than 100 of each in a typical receiver) 
would mean on the average of 4 to 5 failures per year 
just from these components alone. 

There are also 70 to 80 coils, chokes and couplers 
in a television set and about 15 times as many soldered 
joints. From 40 to 50 final adjustments are required 
in producing a television chassis and each one must be 
accurately made and held with stability to avoid serv- 
ice failure. It is obvious, therefore, that requirements 
for components, skill in assembly, and stability in final 
adjustment must be engineered into a television produc- 
tion line to a far higher level of quality than needed 
for radio. 

Quality level is primarily a problem in statistical 
analysis, and the required quality for a given maximum 
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MULTIPLANE 
MOUNTINGS — 








isolate vibration from all directions. 
Light in weight, small in size, they 
are widely used to mount electronic 
units. 


PLATE FORM 
MOUNTINGS— 





Standard—isolate steady vibration. 
Stable, compact -—— easily installed. 
Loads Ye to 120 pounds per mount. 





PLATE FORM 
VERTICAL 
SNUBBING 





isolate ais vibration plus severe 
shock. Loads up to 610 pounds per 


mount, 
ry 
| iy OMETER 


ie WOUNTINGS — 





ments from di 
One piece construction, easily in- 


% 





















MOUNTINGS— 


protect .small wiveers and instru. , 
vibration, 


stalied...many sizes for most com- 














- VIBRATION 


TUBE FORM 
CONTROL SYSTEM MOUNTINGS — 
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severe 
ie te Lo tut tet ; stability. 
are the result when destructive vibra- -- thousand 
tion is isolated. Lord will analyze your 
eS ee ae 
potential improvement, based on years. 
COM Ce i | 
of vibration control. 


BOT ee oils ea Te 
that intensive experience has naturally 
led to the use of rubber, inseparably 
bonded to metal by the Lord process, for 
many other advantageous applications. 
Indicative of the wide range of practical 
uses are such mechanical components as 
ati OM ah ee ee 
ee ae | a 
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COUPLINGS — 
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The Shortest Distance — 


Walker-Turner Flexible Shafting 


For direct connection between offset 
shafts, Walker-Turner Flexible Shafting is 
the shortest distance to trouble-free instal- 
lation with minimum maintenance. 

For a wide range of mechanical drives, 
acting as a direct connection, without the 
expense and troubles of gears, cams, uni- 
versals, belts, or linkages, Walker-Turner 
Flexible Shafting offers all the advantages 
of more compact design. It is quicker to 
assemble, simpler to service, easier to main- 
tain. 

Flexible shafting, as designed by 
Walker-Turner, assures power or control 
connections of lasting strength and full 
sensitivity ...a flexible coupling that 
takes vibration in stride, that eliminates 
troubles caused by thermal expansion, or 
relative movement. 

For a comprehensive data book con- 
taining design information on Flexible 
Shafting, Flexible Casing and Tubing, 
c1d Flexible Shaft Machines write to 
' '-thov.Turner Division, Kearney & 
Trecker Corboration, Plainfield, N. J. 


Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 


ae 


“*oesneuanayanresrens 


C4 
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C 
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FLEXIBLE FLEXIBLE SHAFTING 
FLEXIBLE CASING AND TUBING 
SHAFTING FLEXIBLE SHAFT MACHINES 


failure rate can be determined readily by well-known 
mathematical methods. But obtaining the desired (jual- 
ity level in the purchased components is a problei jn 
economics rather than mathematics. Television's spe- 
cial requirements have extended clear back to the 
materials and manufacturing methods of the component 
supplier. 

In addition to a higher quality level, the critical «har- 
acter of several circuit elements has required closer 
tolerances for resistors and capacitors, and values less 
affected by humidity, temperature and ageing. Be- 
cuniniastnsinliiliapaitinnaliinlpiedammmmnnndemnimnnimninpiaaeinie..n 

Picture Credits 


Illustrations of television receivers—old and new—- 
appearing on pages 174 and 175 are as follows: 

First line: experimental General Electric rotating 
mirror unit of 1926; Alexanderson scanning disc re- 
ceiver and 1929 Jenkins scanning drum unit ( Under- 
wood & Underwood ). 

Second line (from 1939 issues of ELECTRICAL MAN- 
UFACTURING) : RCA television attachment; RCA di- 
rect view receiver with all-wave radio; General Electri¢ 
vertical tube console with 7-station push button selec- 
tor; Du Mont direct view receiver with 12 in. tube. 

Third line (current models): Crosley table model 
9-407 with 12 in. tube and cabinet 22 in. wide, 20 in, 
deep, 16 in. high; Philco console with 12 in. picture 
tube, FM and AM radio and phonograph, 34 tubes: in 
all; Magnavox 12 in. picture tube in modular cabinet 
and Cosmopolitan radio-phonograph combination; Du 
Mont’s Hampshire model with 20 in. direct view tube 
(shown tilted forward in normal operating position) 
and an all service receiver combining AM, FM and 
short wave radio with high fidelity automatic record 
changer (43 tubes including rectifiers) ; General Elee- 
tric projection model with a viewing screen 18 x 24 in. 
which tilts back under the hinged lid when not in use; 
RCA Victor projection model 741 CPS with perma- 
nently positioned screen 15 x 20 in. and controls cov- 
ered with a tamper-proof panel, for use with large 
audiences. 
sentieinapililiitdiindinisiaiian 
cause of the large number of these components which 
must be fitted into the chassis, smaller physical sizes 
are important. De-rating is quite generally used as a 
means of improving stability of resistors which adds 
further to the need for smaller size. 

Under the pressure of rapidly expanding demand, 
some noteworthy accomplishments have been delivered 
by suppliers of carbon resistors, capacitors, coils, tubes 
and sockets, transformers and tuners. Otherwise, cur 
rent production rates would not be supported by such 
general public acceptance. But there still remain op 
portunities to build better sets at lower cost if some 
of these special component problems can be licked 

Television engineers, like most other designers, seem 
to keep their pressing needs for better performance of 
lower cost a step or two ahead of what is available 
no matter how great an improvement is made. Recent 
interviews with a number of these men indicate that 
quite a bit more development is needed and expected 
as a matter of course. Certainly the present and poten- 
tial dollar volume in the television field would seem to 
justify such expectations. (Continued page 226) 
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Job-proved high-quality windings 


J&H 
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hols \/ Dependable positive-acting 
ja Le starting switch 


Large oil reservoirs 


Built-in terminal box 
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sleeve bearings 





Strong, rigid 


Mt. a 
welded-steel a eee 
Ames al ie ~~ 
Resilient mounting 
for quiet operation 
urdy steel base id 
rt 4 
lotted mounting holes simplify —_ Drip-proof end shields... 


aligning and adjusting ventilating openings at bottom 


NEMA standard dimensions 
for inter-changeability 


Better electric motors 
through 


00k, wide the rugged, smooth- JACK gq HEINTZ 


lined J & H Motor and see the features that 
put new force into your merchandising. On Mass Precision 
more than a million appliances and ma- 
chines, J& H Motors are giving positive 


evidence of unsurpassed performance . . . 
oo smooth, quiet, dependable operation. Jack & Heintz Application Engi- <a 
a neers will gladly work with you to fit the right type of J& H Motor 
(Be to your product. Write today for complete details on J & H split- bed 


ee phase and capacitor-start motors. e 
Mognetos Aircraft Came: Aircraft Inverters 
Generator s = 


JACK & HEINTZ Jil PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 


Aircraft Starters 















































There’s no wondering HOW it’s made or WHERE 
when you specify Jefferson Transformers. You 
know that every production detail is handled com- 
pletely in Jefferson’s modern plant. You are also 
sure that only the raw materials best suited for 
transformer construction are used and you can de- 
pend on competently staffed chemical and research 

‘ laboratories to keep continuous check on all mate- 
rials and processes. 


Hundreds of Thousands 
Jefferson Electric Transformers 
Are in Use 


You can have unquestioning confidence in the 
transformer that is being used so widely through- 
out the world. If you demand a transformer that 
will live up to the high standards of your own prod- 
uct, call for Jefferson, for “If It’s A Jefferson 
Transformer, YOU JUST KNOW IT’S GOOD!” 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 
In Canada: 
Canadian Jefferson Electric Company, Ltd., 
384 Pape Ave., Toronto, Ontario 
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It is certainly not a static market for component.. 
Serious and production delaying problems today may ‘\¢ 
solved on the design level by changes that kill off te 
need for one set of requirements and replace them wi:h 
another overnight. Take the high voltage supply fur 
example. Two years ago, before production-line asse: 

bly problems had been solved and required quantiti:s 
were still small, a conventional transformer using «0 
cycle power was used to supply the high voltage. Each 
set then required 20 to 30 Ib of iron, copper and insu- 
lation, a costly, heavy, space-consuming componeit. 
Projected to a million sets per year, this would take a 
large part of the transformer industry. But the ce- 
velopment of a radio frequency power supply cut the 
weight of iron and copper required to only a small frac- 
tion of previous demands, and further development 
could conceivably eliminate even that small fraction. 

Quite a bit has been said during recent weeks about 
the shortage of picture tubes, which to some extent and 
at some times has become a limiting factor in produc- 
tion rates. With today’s public acceptance providing a 
market for practically all the sets that can be made, 
either the supply of components or assembly line prob- 
lems—one or the other—will be the limiting factor in 
production. In such a complex product as a television 
receiver with so many critical and special requirements, 
the balance between supply of components and the in- 
dustry’s varied day-to-day demand will undoubtedly 
bring dislocations from time to time. 

It is a safe bet that nothing will be allowed to stand 
in the way very long of building all the sets the public 
will buy. If picture tubes or any other important com- 
ponents become limiting elements, designers will find an 
answer. Or, if better performance and lower assembled 
cost require higher quality levels from components, 
they will be delivered. 


Bibliography 
To keep readers informed of major design and com- 
ponent problems in television, the following articles 
have appeared in ELectricAL MANUFACTURING: 


Design of the Month, June 1939 
RCA Television receiver with radio and phono- 
graph 


“Pioneering in Television Receiver Engineering” by 
Dr. Thomas T. Goldsmith, July 1939 
Standards for interlaced scanning and synchro 
nizing, special problems in components, assembly 
and test operations; circuit for 14 in. video tube. 


“Cathode Ray Tube Facts for the Specifier,” Sep- 
tember 1939 
Data and specifications for electrostatic and elec- 
tromagnetic types for television. 


“If I Were a Maker of Television Sets” by Donald 
Deskey, October 1939 
Projection system for group seeing in normal 
living room advocated by industrial designer. 
“Now That Television Has Started” by Charles R. 
Underhill, October 1941 
Standard synchronizing methods, interlaced scan- 
ning, negative transmission, early theatre pro- 
jection methods. 


“Television Will Have Greater Effect” by David 
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Scgma view PERFORMANCE Relays 


VARIETY OF TYPES 


Illustrated above are various mounting styles of 
four basic Sigma Relays. There are many others. 


Most are for light to moderate duty switching, 
and can be adapted to a wide variety of require- 
ments. 


SPECIFICATIONS 


The very wide range of operating characteristics 
with which each may be provided makes it par- 
ticularly worthwhile to solicit the assistance of 
The SIGMA engineering department. This assist- 
ance may be only the establishment of tolerances 
guaranteeing desired behaviors; on the other hand 
it may be in working out a circuit to achieve some 
unusual function. Even more common are cases 
where modifications of proposed circuits are sug- 
gested, in order to take advantage of known effects 
of circuit on relay, and vice versa. 


Specifications established by this consultative 
process are assigned a code number, and treated as 
your property. 

There is also a list of SIGMA standard coded 
specifications, of which examples are given at right, 
which, in many cases are entirely suitable. 


FAST SERVICE ON SAMPLES 


Sample quantities are almost always shipped 
within two weeks or less after establishment of 
desired specifications. 


Sigma Instruments, INC. 
(OA RELAYS 


60 Ceylon St., Boston 21, Mass. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 
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TYPICAL STANDARD CODED CHARACTERISTICS 
(To Specify, give model, followed by code: e.g., 41RO-5000G) 


& SERIES 41 SPDT RELAY, AC or DC (41 RO, 41 R, 41FS7 
illustrated; 41F, 41J, etc.) 
D.C. COIL OPERATE RELEASE CODE RATING, NOM. 
100 ohms 20. ma 9. ma 100SD 2 AMP. 
1,000 6.5 3.0 1,000SD ¥ 
5,000 3.0 1.4 5,000SD 
10,000 2.0 0.9 10,000SD 
50 ( 6Vdc) 4.0 Volts _ 50G 
200 (12 “ ) 8.0 _ 200G 
1,000(24 “) 16.0 —_ 1,000G 
5,000 (48 “ ) 33.0 _— 5,000G 


A.C. COIL OPERATE IMPEDANCE* CODE RATING, NOM. 


6 Vac 4.8 Vac 400 ohms Z50S 2 AMP. 
24 Vac 19.0 3,000 Z500S = 
110 Vac 85.0 65,000 Z10,000S ’ 

6 Vac 4.8 50 Z10G 5 AMP. 
110 Vac 90.0 25,000 Z5,000G . 

*Energized, at Nominal Voltage. 


@ SERIES 5 DC RELAY, SPDT (5F, 5AH, 5RJ, SRJO, illustrated; 
5R, SRLP, etc.) 
Extremely sensitive and precise 
D.C. COL OPERATE RELEASE CODE RATING, NOM. 
100 ohms 7.0 ma 2.5 ma 100S 2 AMP. 
2,000 1.6 0.6 2,000S - 
10,000 0.7 0.25 10,000S = 
16,000 0.55 0.20 16,000S 2 


@ SERIES 6-X4A POLARIZED RELAY. 2P2T. Center Off (6FX4A, 
illustrated; also 6HX4A, sealed) 
Balanced 3-position or Null Seeking armature, SNAP ACTION 


DIFF. DIFF. 

DUAL COIL, EA. OPERATE*  RELEASE* CODE RATING, NOM. 
2,500 ohms 3.5 ma 0.6 ma 2,500S12 5 AMP. 
5,000 2.5 0.4 5,000S12 - 

10,000 Pa 0.3 10,000S12 * 


*Difference current, windings opposed. For Series aiding, divide by 2. 
WRITE FOR CATALOG AND LISTING OF MANY OTHER STAND- 


ARD TYPES... HIGH SPEED KEYING (to 300 cps)... LONG LIFE 
LATCHING ... MIDGET... 400 CYCLE A.C. 





Here is the 
Machine Tool 
Transformer 
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This is the G-E machine tool transformer that was designed spe 
cifically to incorporate all practical suggestions of machine-too! 
designers throughout the country. Here it is, the transformer YOU 
asked us to build: 


Voltage Regulation characteristics which assure satisfactory opera- 
tion of motor-starting relays that cause heavy, momentary over- 
loads. No need for oversized transformers to handle momentary 
surges! 

Overload Protection is built-in, with time-delay action to prevent 
damage under both sustained overload and accidental short circuit. 


Easy to Install—diagrammatic nameplate eliminates errors in 
connection. Only a screw driver required to make connections on 
front-mounted terminal board. 


Trim, Functional Design permits neat, efficient control panel 
arrangement. 


A complete range of ratings from .075 to 3 kva is available for 


immediate delivery. Write for Bulletin GEA-4887. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


ue 
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CONTACTS 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most carful attention. 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 
DUCTS FOR ELECTRICAL 


C. S. BRAINI} 
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Grimes, April 1943 
Vice-President of Philco states that full develop- 
ment of the industry will require linking of sta- 
tions into television chains. 


“Television Requires Specialized Components” by 
Charles R. Underhill, January 1945 
Functions of these components and circuit con 
ditions dictating special requirements. 


“A Peek at Postwar Television,” April 1945 
Description of development model RCA projec 
tion receiver using plastic lenses producing a 
picture 16x21 in. 


“Television Set Uses Larger Tube,” August 1945 
Du Mont “teleset” combining television, FM, 
AM and record changer, with 20 in. picture tube 
raised to horizontal viewing position by motor 
driven elevator, 


“RCA Supersensitive Video Camera,” December 1945 
Design and performance of the Image Orthicon 
camera tube. 


“Improved Cathode-Ray Tubes Are Ready for New 

Product Designs,” by W. H. Painter, August 1946 
Improved mechanical features, new fluorescent 
materials, better focussing methods and greater 
sensitivity give improved performance for tele- 
vision. 


“Color Television Develops Under Stimulus of 
Rivalry,” January 1947 
Description of two types of systems under de- 
velopment. 


“Design of Television Receivers of Projection Type,” 
January 1948 
How the Schmidt system is being applied to cur- 
rent production models of five manufacturers. 


“Compactness Marks This Projection Unit for Tele 
vision,” July 1948 
Self-contained unit for built in application using 
Schmidt ‘system for a 12x 16 in. picture. 


70 MEV ATOM SMASHER 


Synchrotron being built by the General Electric Co. will be 
used for nuclear research at Queens University, Kingston, 
Canada. The particle accelerator works on the principle of 
phase stabilization, that is, the accelerating impulses occur at 
exact time intervals to boost the electrons as they circulate 
in the machine’s acceleration chamber. The electrons ar¢ 
accelerated to an energy of 2 million electron-volts by magneti 
induction. At this value a radio frequency oscillator turns on 
automatically, further increasing the energy of the electrons 
At a predetermined time, the path of the electrons is altered 
slightly so that they strike the target, resulting in a high 
energy X-rays with energy values of 70 Mev. 


Product Design IDEAS for the Asking 


Manufacturers’ technical bulletins, catalogs and other 
printed material are rewarding reading out of which 
you can frequently obtain valuable product design 
ideas. “Literature for the Asking” on page 215 
reviews concisely some interesting new material. 
There’s a handy postage-paid card which you can 
use for sending in your specific requests. 
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exceptional products of National Research 


eae 


Laminated PLASTIC 
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Grade XXXP-455, the exceptional new Phen- 
olite Plastic with very high insulation resistance, 





both under wet and dry conditions, was spe- 





cifically developed for use in the Radio and 
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Television industries. However, it has wide po- 
tential use in fabricated parts of every descrip- 
tion where high insulation resistance under 


humid conditions is required. 


GRADE G-7-830 Phenolite combines high 
heat, flame and arc resistance. It is recom- 
mended for exacting low loss electrical appli- 
cations and for insulation in transformers, 
motors, electric toasters, and other applica- 
tions subjected to elevated temperatures. 
For full details call or write 





NATIONAL VULCANIZED FIBRE COMPANY 


Wilmington 99, Delaware Offices in Principal Cities 
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Wow fee... 
IMPORTANT MEMBERS 


of the 


PHALO FAMILY 


PHALO TWIN TRANSMISSION LINE 
75-150-300 OHM 


PHALO 
RAINBOW CABLE 


PHALO 
COAXIAL CABLE 


PHALO 
MICROPHONE 
CABLE 


PHALO RIGHT ANGLE 
PLUG AND CORD SET 


PHALO MULTICONDUCTOR 
INTERCOMMUNICATION CABLE 
\ (ALL-OVER BRAID) 

a \ 
FAS PHALO RADIO HOOK-UP 
AND FIXTURE WIRE 


PHALO HEAVY DUTY CORD 
SET AND MOLDED PLUG 


PHALO 
MULTICONDUCTOR 
PLASTIC JACKET INTER 
COMMUNICATION 
OR CONTROL CABLE 


PHALO 2/C 
PARALLEL SHIELDED 
INTERCOMMUNICATION 
CABLE 


For complete “PHALO FAMILY STORY” 
Ask for the NEW 22 Page illustrated PHALO catalog 


oe WA ig ig 


Ww A "¢ DY 


ae & Foster Sts. 
Worcester 8, Mass. 


Manufacturers of ineviated Wire, Cables, Cord Sets 
and Thermoplastic Tubing 


| 


| 
| 


| 
| 
| 
| 
| 
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Testing IS a Function 
of Product Development 
(Continued from page 171) 
ally dropped on a concrete floor. He may find that 
because he had failed to make a simple drop test the 
plastics part when sent to the field may cause immediate 
trouble. The engineer responsible for the final ap- 
proval of a particular design must not only scrutinize 
the results of standardized and mechanically operated 
abuse test results but he should also consider obvious 
but sometimes overlooked crude abuse tests. 


Assessing and Using Test Results 


The most carefully planned tests and the most lengthy 
test program on experimental models of a new design 
will be valueless unless the results from the tests are 
properly interpreted and appropriate changes made in 
the design if so indicated by the tests. In the case of 
functional tests this is relatively straightforward. 
Standards of performance desired must be settled but 
a direct interpretation of test results is usually possible. 
In the case of safety testing the interpretation and use 
of test results becomes slightly more difficult since in 
some cases there may be a question as to the degree 
of safety required. In durability testing, the assess- 
ment of test results is frequently completely dependent 
on the judgment of the engineers carrying on the de- 
velopment. For example, within reasonable limits the 
strength of a part can be increased to any degree. 
However, such increases are almost always at a sacri- 
fice in weight, usability. Furthermore, the 
laboratory test used to measure the life of the part may 
not be an actual service test and it is therefore neces- 
sary to consider whether or not the a measure 
of true service conditions. 


cost or 


test 1s 


This problem is illustrated by assessing the results 
of the impact breakage test already described in Fig. 9. 
and in applying the results to improve the product. 
First of all, if the test is to have any real significance, 
the plastics part being tested, in this case the 
housing, must be made of the molding materials and 
by the molding methods specified for production runs. 
It is desirable to build experimental molds for making 
such parts even on the early models. This is particu- 
larly essential for complicated plastics parts required 
to stand considerable abuse. First trial samples of the 
plastics motor housing broke in the rear section in this 
test. Strengthening of this section of the molding was 
indicated, subject to a decision that the test setup was 
a reasonable simulation of abuse that might occur in 
In this particular case judgment indicated 
that the abuse was reasonable and that the part there 
fore should be strengthened. Wall sections were in- 
creased as were fillet radii and similar design elements. 

Another example of an artificial abuse and life test 
that requires careful interpretation is shown in Fig. 10. 
This test setup is used to measure the effect of sand 
abrasion in the air passages and fan chamber of the 
cleaner. The operation of the device is clarified by 
the flow diagram in Fig. 11. As indicated by the 
arrows, sand from hopper A is fed through the inlet 
air line to the cleaner C by means of a rotating motor- 
driven measuring device B. The sand and air are 


motor 


service. 
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Many customers have found it possible to supply 
us with steel in 12 to 24 gauge sheets. In such 
cases, we will buy the steel from you and ship 
the pound-for-pound equivalent in 


EITHER 


.. . any selection of LYON standard products (see 
partial list below) at regular published prices... 


OR 


...assemblies, subassemblies, parts, etc., for 
your product—to your specifications—in an 
even wider range of gauges—8 to 30. 

For complete details, write or ask your near- 
est LYON District Office. 


LYO rr METAL PRODUCTS, INCORPORATED 


General Offices: 1039 Monroe Ave., Aurora, IIll. 


Branches and Dealers in All Principal Cities 
-—__— A PARTIAL LIST OF LYON PRODUCTS 
i 


* Shelving Kitchen Cabinets @ Filing Cabinets © Storage Cabinets © Conveyors © Tool Stands © Flat Drawer Files 

* Lockers © Display Equipment ¢ Cabinet Benches ¢ Bench Drawers © Shop Boxes Service Carts ¢ Tool Trays ¢ Tool Boxes 

* Wood Working Benches ¢ Hanging Cabinets ¢ Folding Chairs © Work Benches © Bar Racks © Hopper Bins © Desks ® Sorting Files 
* Economy Locker Racks © Welding Benches © Drawing Tables © Drawer Units @ Bin Units © Parts Cases ¢ Stools @ Ironing Tables 
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sucked through the cleaner fan system and are <x- 


| hausted into the sand and air separator ).  Approxi- 

Qj ae e 0 f ny Qj mately 25 lb of sand are passed through the clea: er 

per hour. The sand should be uniform in particle se 

"12a Ns and should not be re-used beyond the point where le 
particle shape and size have changed significan 


SQUARE, ROUND OR patie sai _Sanged 
Correlation of tests made on this device with measure- 
PA p E rE T be B a 4 ments of abrasion of fan chambers and air passages in 


actual service has shown that a life of approximatel, 
100 hr is required on the laboratory test in order to 
be assured that all parts will have adequate abrasion 


Wish specialized experience resistance in actual service. 

and automatic equipment, The test serves not only as a proof that adequate 
PARAMOUNT produces a life is assured but provides a basis for redesign im- 
wide range of spiral wound ; : j ord 
paper tubes to meet every provement. A careful examination of tested parts may 
need. .from 14” to 30” long, indicate that wall sections can be reduced in the areas 
from .592” to 19” inside 

perimeter, including many 

odd sizes of square and rec- 

tangular tubes. Used by lead- 

ing manufacturers. Hi-Dielec- 

tric, Hi-Strength. Kraft, Fish 

Paper, Red Rope, or any 

combination, wound on auto- 

matic machines. Tolerances 

plus or minus .002”. Made to 

your specifications or engi- 

neered for YOU. 


PAPER 


Paramount ruse core. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


Fig. 12—Results from sand-abrasion test. Left, the die- 
cast fan chamber before the 100-hr sand-abrasion test, 
and right, the same part after the test. Note arrows 


JOBS THAT —— = indicating reduction in wall thickness as well as actual 
ie + ” : wearing through the wall at two points. 

maximum wear. Fig. 12 shows cross-sectioned sam- 
The new Durakool ere ples of the aluminum die-cast fan chamber of the Model 
Relays are doing things here- 115 cleaner before and after a 100-hr sand-blast test. 

tofore thought impossible. sire : : : ; ‘ ; 
Stops or starts, from .08 to Che reduction in thickness of the casting walls is ob- 
20 second delays, millions of | servable, with actual wearing through of the wall in 
contacts without faltering. | | the fan outlet (arrows). Changes in wall thicknesses 


Non-breakable, non-explo- ‘ ions Z 
= bre ; p were of course indicated and were made on the final 
sive, non-corrosive. Durakool 


helps you engineer the appli- model. f : . 
cation, Send for technical In the case of aluminum die castings, sand-cast 


data and specifications. models are adequate for preliminary prove-in tests of 


of minimum wear and can be increased at the point of 


DURAKOOL, INC. ” 3 this sort. However, final tests are required on the pre- 

Elkhart, Indiana Aer * production samples made from production dies. [n- 
. creases in thicknesses of sections of parts showing ex- 
Cantrolite Eng. & Sales, Ltd. =) cessive wear is feasible at this stage of the development 


Canadian Representative 


Toronto 5, Ont. inasmuch as increases in wall section of a die casting 


are not too difficult to provide for in the production dies 
before the dies are hardened and polished. The pre- 
production samples of test cleaners should be made 
with the dies in the “green” condition whenever a 
change of this sort is indicated as probable. 

Many life tests of necessity must be of the acceler- 
ated type in order to obtain the desired test results 
without excessive delay. This means, for example, that 
the device or the part is worked much harder or much 
faster or both than in actual service. The classic ex- 
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\EsIGN for Powdurgy production to 

‘save on casting, machining, and 
material. Design for automatic com- 
pressing to reduce operating-time to the 
vanishing point. 

Remember that powder metals, like 
any new material, can be a disappoint- 
ing delusion in uninformed hands. 
Therefore, at every point of planning 
ask Stokes engineers to help you from 
the documented experience of more than 
25 years in powdurgy production. 

Stokes machines, in 1926, made the 
first porous metal bearings; then the 


cemented carbides, both now made 
chiefly on Stokes machines. Then came 
electrical, and more recently, electronic 
parts. Stokes has also developed the 
vacuum impregnating methods and 
equipment which fill porous bearings 
with the maximum amount of lubricant. 
Stokes experience and demonstration 
laboratory are at your service. Consulta- 
tion is invited. 
F. J. Stokes Machine Company, [| 


5996 Tabor Road, Philadelphia | 
20, Pennsylvania. — 


Stokes makes Vacuum and Special Processing equipment, High Vacuum Pumps 
and Gages, Industrial Tabletting and Powder Metal Presses, Plastics Mold- 
ing Presses, Pharmaceutical equipment, Water Stills and Special Machinery. 


* Stokes word for the theory and practice of making finished solid products from granular materials. 


STOKES 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


Stokes 

P-3 press 
(80 tons 
pressure) 
and typical 
powder 
metal parts 





Thermal 
And Protective 
Controls for: 


Electric Motors 


Appliances 
Signaling Devices 
Electric Blankets 
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%, 
Pre-set and Ces: 


calibrated to your 
product --at low cost! 


Mighty Mite is a high capacity midget thermo- 
stat, precision set at our factory to your specific 
load and tolerance limits. By unique design, 
Mighty Mite greatly reduces installation costs 
and has proved, in extensive product appli- 
cations, that it gives continued accurate heat 
control and exceptionally long life. Let this U/L 
approved, pre-calibrated thermostat safeguard 
your product and reduce your costs. 


MIGHTY MITE FEATURES: 


@ Thin, compact! Dust-proof, 
moisture-proof, tamper-proof 


@ Strong tubular copper case 
prevents calibration change 


@ Exclusive design eliminates 
all rivets, eyelets, screws, 
solder and fiber parts 


@ Heavy Ye" fine silver points 
spun in case for maximum 
efficiency and longer life 


Write for data 
sheet and our 
engineering recom- 
mendations — with- 
out obligation. 


@ Can be molded in rubber 
and many plastics 


@ Highly responsive to tem- 
perature change 


@ Silicone FIBREGLASS for 
higher temperature control 


@ Pre-Set — no adjustment 
screws to loosen or change 
setting 


@ Small size — 1'2'x3/16"'x 
5/16". Weighs less than 1/5 
ounce 


@ (Also available in larger 
models with greater capacity) 


Mechanical Industries Production Co. 


217-223 ASH ST 


AKRON 3, OHIO 


ample of an accelerated test is the high-potential testing 
of insulation. A high voltage breakdown test is applied 
on the assumption, supported both by experience aiid 
logic, that if the insulation will stand 1,000 volts for 
one minute it will stand 115 volts for a great many 
years. The aging of rubber parts is also a typical ex- 
ample of accelerated aging. A rubber part that is to 
withstand years of service can not always be proven-in 
under normal conditions since it would take many years 
to complete the test. Accelerated aging is therefore 
applied through heat tests, exposure to ultra-violet 
light and oxygen bomb tests. All of these tests must 

| at some time or another be correlated with long-time 
normal life tests in actual service. 

There are many similar problems in testing home 
| appliances. The rubber belt that drives the agitator 
| in a vacuum cleaner is expected to give years of service, 
| But, obviously, it is not always feasible to make long- 

time tests on new compounds and then prove-in tests 
| on new belt applications and wait a year er so until 
| actual service failure occurs. Accelerated tests, how- 

ever, can be set up by running belts in cleaners that 

operate on a continuous life-cycle, and that can be peri- 
| odically turned on and off. (Incidentally as dirt in the 

belt passage has an important effect on life it provides 

another reason for the dirt-feed test system already de- 
| scribed in Fig. 6.) 

Normal service factors are not always reproducible 
in accelerated life tests. In the case of the belt the 
effect of the belt tension (which is considerable) is 
dependent on time and will not be the same in the 
long-time life of normal service as in a short-time test 
completed in about a 100 hr. The effect of such fac- 
tors as this must be determined by running correlation 
tests both under accelerated and normal life conditions 
on similar samples of the same part or device. This 
requires a continuous test program set up not only to 
test particular experimental models of a specific devel- 
opment but also to provide data on the correlation of 
accelerated life tests with actual service life. 


How Many Test Samples? 


Number of samples to be subjected to any particular 
test depends on the expected variability in test results 
and the required accuracy of results. Invariably in 
testing experimental models the engineer is handicapped 
by the expense of building an adequate number of test 
samples. This handicap must be overcome if tests are 
to yield significant results. Engineering judgment and 
statistical procedures should be used in assessing the 
significance of test results and analyzing the adequacy 
of the number of samples. 

It is not feasible to designate the proper number of 
samples to use in any particular test. Certainly in 
impact-abuse testing and many wear tests ten samples 
are minimum. In certain functional tests two or three 
samples may be adequate if the results are reasonably 
uniform. In checking the strength of a part which has 
a very high factor of safety one sample may be ade- 
quate. These statements are only generally indicative 
of sampling procedures. - Ultimately, sampling must be 
based on proper statistical analysis. 

The assessing of a life-test oy a wear-test result 1s 

| dependent on the answers to two questions: What life 
| is necessary? What life is desirable? The ansiwers to 
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If you merely suspect that a bellows assembly can do 
your job, you’re in the same position where some of our 
most satisfied customers started. Our engineering de- 
partment will be glad to analyze your problem, too. 
Send your sketches and specifications for confidential 


CLIFFORD 


Instrument 
leon’ 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


A 


Each of these 


BELLOWS ASSEMBLIES was a different 


UY, problem. How different is yours? 


study and recommendations. CLIFFORD MANUFAC- 
TURING COMPANY, 568 EAST FIRST STREET, 
BOSTON 27, MASSACHUSETTS. Offices in New 
York, Detroit, Chicago and Los Angeles. First 
with the Facts on Hydraulically-Formed Bellows. 


ALL-ALUMINUM QIL COOLERS 


FOR AIRCRAFT ENGINES 


HYDRAULICALLY- FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


Tene) 
NT el) 
Assembly 





IF YOU nee T|/M F DELAY 


ove AGASTAT 


Write for complete 
information to 


Agastat Division 


AMERICAN GAS ACCUMULATOR 
COMPANY 
1027 Newark Ave., Elizabeth 3, N. J. 


SSS eee 


g}i0-32 INCLUSIVE — 
BVO 
IY: FROM THE SMA 


CAPACITY: FR 


TO 10-32 | 
LLEST AND 
CAPACITY: 


TO 10-32 ING 
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When tapping operations must be precise, and the materials 
used differ in characteristics as widely as paper and monel, or 
ceramics and bronze; then the precision and instrument industries 
should specify, and demand, the 


HAMILTON SUPER SENSITIVE TAPPING MACHINE 


Taps to the very bottom of blind holes, Reduces tap breakage 
to an absolute minimum. Built ruggedly . . . for fast and con- 
tinuous service on tight production schedules: 


WRITE FOR BULLETIN T-47 


TOOL COMPANY 


© HAMILTON ® OHIO ® Ue S@ A 


these questions are influenced by the following facto: 

(1) What is the expected usage of the product 
actual service? 

(2) What other desirable quality in the product mu; 
be compromised if the life of the part or dey 
is increased ? 

(3) How much will the factory cost be increased if 
the part or device is changed to increase the lij. ? 

(4) How difficult is it to replace the particular pa: 

(5) How costly is the replacement? 

(6) How will the failure of the part affect the user’s 
opinion of the quality of the product? 

An answer to the first question of what is the ex- 
pected usage of the product in actual service must he 
obtained from time measurements on the product oper- 
ating in service. As was mentioned previously, in 
Hoover practice clocked appliances are operated con- 
tinuously in homes and commercial establishments to 
measure the extent of usage in actual service. A usage 
of approximately 50 hr per year for a cleaner in home 
service is an average figure. This means that life-test 
results of 1000 hr should be acceptable, since a service 
life of 20 years would thus be indicated. This is not, 
however, the whole story; of equal importance is a de- 
termination of the range of life values on the test. li 
the range is wide then it may be desirable to have a 
very high average life in order to minimize short-time 
or premature failures. 


Economic and Engineering Compromises 

The second factor to be faced lies in having to com- 
promise some desirable quality in the product in order 
to increase the life of a particular part by design 
changes. This is the point at which engineering judg- 
ment and experience is most required. It is quite pos- 
sible that a fairly short life may be tolerable as an 
alternative to adding an abnormal amount to the weight 
of the product or substantially raising the factory cost. 
Longer life, greater durability, increased ability to with- 
stand exceptional abuse, and even higher performance 
and efficiency can probably be designed into any prod- 
uct now on the market. Any one of these advantages, 
however, would just as probably have to be gained by 
a sacrifice in some other desirable quality. Engineer- 
ing judgment again must determine the optimum com- 
bination of qualities. 

Where it is not practical to provide a life expectancy 
in a particular component of a product equal to the 
maximum life of all other parts, proper design attention 
must be given these considerations: (1) Ease of re- 
placement of the part; (2) inconvenience to the user 
in case of failure of the part; and (3) the cost of re- 
placing the part. If these three factors are maintained 
at reasonable levels, a component with a shorter life 
than the normal life of the entire product is sometimes 
an acceptable compromise. 

Yes, testing is an extremely important function of 
product development. No product is worthy of mass 
production and mass sales that has not been subjected 
to thorough testing throughout its development. The 
ultimate consumer must not be used as a “guinea pig” 
for the testing of the product engineer’s work. The 
functioning, safety and durability of the final product 
must be proven by a carefully chosen and adequately 
conducted test program. 
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TAYEOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE + VULCANIZED FIBRE «+ Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNA. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


QUICK 

TRIP 

from 

DESIGN 

to DELIVERY 


As insulating parts and structural members, 
Taylor Phenol Fibre and Taylor Vulcanized Fibre 
have literally hundreds of applications in the 
electrical industry. 

Not the least of their advantages is the speed 
and versatility of fabrication. Sheets, rods, and 
tubes of Taylor Laminated Plastics machine with 
such ease, and such precision, that parts can 
usually be delivered to stock rooms well in ad- 
vance of requirements . . . helping to solve many 
a production headache. 

If you do your own fabricating, Taylor can 
supply you with Phenol Fibre, Vulcanized Fibre, 
or special formulations and with valuable 
advice to increase the speed of your production. 


Offices in Principal Cities 











1. Contact insulation washer, stamped from 
Taylor Phenol Fibre sheet. 

2. Switch insulator, stamped from Taylor 
Vulcanized Fibre sheet. 

3. Support member, stamped from Taylor 
Phenol Fibre sheet. 





If you seek a source of supply for finished 
parts, Taylor again is your answer. Taylor's 
completely equipped Fabricating Service is always 
at your call. 

Whatever your problem, mechanical or elec- 
trical, our engineers will be glad to tell you 
exactly what Taylor can do for you. Write today, 
sending sketch or blueprint. 


Pacific Coast Plant: LA VERNE, CAL. 
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What are fowe 
Thermostat Needs? 


am Pru Electric Ranges, Water Heaters, 
Automatic Laundry Machines, Driers 
CJ Fou Commercial Cooking Equipment 
LJ Fow Light Industrial Equipment 


[ ] fou Special Appliances 


The sturdy construction and dependable service rendered 
by Robertshaw electric Thermostats is making many friends 
. and influencing many sales of appliances. 

Here’s why. Dialing the temperature automatically turns 

ON the current. Their mechanical non-fatiguing, snap-action 

| is actuated by a hydraulic element. The make-and-break 

action is powerful and positive, producing instant clean 
break of circuit. 

Fine silver contacts and bridges, hardened steel levers 
and supports, stainless steel diaphragms and bakelite insu- 
lators insure long, dependable service. 

When you install Robertshaw Thermostats dealers and 
prospects know you use the very best. 


WRITE FOR FULL INFORMATION 





Double-Pole, Singte- 
throw thermostats 
with direct or re- 
verse action. 


Combination Thermo- Immersion and surface type water heater 
stats with selector thermostats. Also single-pole, double-throw 
switch and automatic model used to switch current from high to 
cut-off of pre-heat. low where two heating elements are used. 


In home and industry, EVERYTHING'S UNDER CONTROL 
company 


Robertshaw Fut, 


CONTROLS 
FULTON SYLPHON DIVISION, KNOXVILLE, TENNESSEE 
GRAYSON CONTROLS DIVISION, LYNWOOD, CALIFORNIA 
BRIDGEPORT THERMOSTAT DIVISION, BRIDGEPORT, CONNECTICUT 
AMERICAN THERMOMETER DIVISION, ST. LOUIS, MISSOURI 








Put Yourself 
in the Homemaker’s Place 
(Continued from page 130) 


approval Underwriters’ Laboratories and those ‘or 
some types of lamps. But until the use of American 
Standard Z 34.1 for certification procedures is more 
generally adopted, and laboratories which use it can be 
identified, their skepticism about most certifications ill 
continue. When consumers are trading their hard- 
earned money for appliances to make their lives easier 
and more pleasant, it seems little enough for them to 
insist on reliable information. The biggest body of pur- 
chasing agents—those for the home and family—cer- 
tainly deserve the same kind of assurance that they are 


st AND 
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CHOOSE AND USE 


eos 





“When consumers are trading their hard earned money .. .” 


getting what they are paying for, and that the appliance 
is worth the price, which is commonplace now for in- 
dustrial and governmental purchasing agents. 

Those who understand the problems of homes and the 
aspirations of families—the students of consumer inter- 
ests, the teachers, the home demonstration agents, and 
other thoughtful consumers—wish that bridges could be 
built between themselves and the design engineer. They 
would like to understand his problems better, and have 
him understand theirs. Perhaps after all, it will be sim- 
pler to devise some method for getting them together 
than requiring design engineers to spend a year as 
homemakers. 





Color 
Is the Component that Sells 
(Continued from page 123) 





increasing the danger of accidents at crossings. A change 
was made to silver and black, but in the Utah and 
Nevada deserts, the new colors acted 
Another expensive change to high-visibility black and 
orange was required. 

On the other hand, the Jersey Central Lines were 
pleased with a high-visibility combination of orange 
and ultramarine blue. 
not end with the selection of the colors. 


as camouflage. 


3ut the problem as a whole did 
Under out- 


door conditions, the pigment for ultramarine blue 
causes a decomposition of the conventional lacquer 


finish, resulting in color fading and blistering. Color 
engineering research made it possible to use the com- 
bination by applying a special synthetic resin vehicle 
which provided the durability required for locomotive 
operation. 

The final consideration, and perhaps the most im- 
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Help to sell your product 
before the sale 


BEFORE THE SALE— Flamenol cord sets provide an added selling 
point on appliances. They provide extra selling features and a 
number of advantages which include a good-looking plug that 
is securely molded to the cord. The plug construction makes 
for easy gripping when inserting in or removing from socket. 
And, the cord sets carry one of America’s best-known trade- 
marks—the confidence-inspiring General Electric name. Often, 
they supply the sales ‘‘clincher,”’ with a critical shopper. 

AFTER THE SALE— This is when users really appreciate the 
thoughtfulness of including a hard-wearing, but good-looking, 
cord set. The Flamenol cord set’s smooth, thermoplastic insu- 
lation resists oil, acids, grime, and many other service hazards 
—cleans in a jiffy with a quick wipe. And, it won’t kink, fray, 
or pull loose from the plug. Prongs stay straight and true, 
because they’re doubly strong, and are molded in the plug. 


GENERAL @ELECTRI oTRIC 


CORD SETS 


>» 






Help to keep it sold afterwards 


So, it’s a wise designer—and manv- 
facturer, too—who specifies these 
General Electric Flamenol cord sets. 
They make a hit with production men, 
too, because of the simplicity and 
ease with which they are handled on 
the assembly line. They are readily 
available in 6-, 8-, and 11-foot 
lengths. 


We've made millions of cord sets 
for such appliances as clocks, lamps, 
fans, radios, business machines, and 
other light-duty appliances. Many 
kinds are available from stock sup- 
plies for immediate shipment. Or, if 
yours is a special problem, we will be 
glad to work with you in designing 
and manufacturing cord sets to your 
exact specifications. Write to Section 
Q20-1022, General Electric Company, 
Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF. 


GENERAL @ ELECTRIC 


TENTH ANNUAL PRODUCT DESIGN NUMBER 
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Every Way.... 
SHERMAN LAMINATIONS 


..... Save Money! 


Sherman Laminations save up-keep on tools . . . save down- 
time on presses. Modern equipment, together with skilled 
craftsmen specializing in laminations, means finest workman- 
ship. Let us prove how we can cut down your overhead costs 
by furnishing dies, laminations or complete assembly of 
stator and rotor stacks and transformer laminations ready for 
winding. Write for further information. 


Uhe 


jSHERMAN 


co = 7? A NW Y 
10 THOMPSON STREET STRATFORD, CONN. 


nufacturing of 
Rhe ts, we have added a new 

e of Rour treous Enameled 
INDUSTRIAL POWER RHEOSTATS 


ct rt 


y 


ai! I UT} 


ny "yy y 
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7 SIZES 50 TO 500 WATT 
SPRING-HINGED CONTACT 


FOR UNIFORM UNCHANGEASLE 


NTACT PRESSURE 
EASY AND SMOOTH TO OPERATE 


Write 


for 


REX RHEOSTAT CO. 


Catalog | 


portant of all, is the determination of the facts of c 
sumer preference in planning color treatments {) 
products sold to the public. Often, the president of 1 
company, or his wife or secretary, is allowed to play 1 
role of a “one-person survey” in selecting colors. 
Business executives who wouldn’t think of doing thcir 
own plumbing or dental work are sorely tempted to 
play the role of arbiter of mass appeal. 

The only way to determine what the public wants is 
to ask the public. Bright, two-tone color treatmeiits 
developed for the Coleman Company’s space heaters 
had a more favorable response from housewives—eager 
to brighten the home and harmonize with modern- 
styled furniture—than from conservative dealers. 


Find Out What Color Sells 


It is as presumptuous for the color engineer as for 
the business executive to assume absolute knowledge of 
the public’s taste in connection with the color-styling 
of an individual product, despite even broad-ranging 
familiarity with color trends and an informed back- 
ground of psychological relationships implicit in color 
uses. The cost of finding out what people do want is 
considerably less than the cost of giving them what they 
don’t want. 

The designer—either on company staff or outside 
consultant—must work closely with all levels in the 
organization to be certain that the colors selected for 
the product can be duplicated successfully in printed 
promotional material as well. But the advantage is dis- 
sipated unless close coordination with the manufac- 
turer’s organization assures harmony and full study 
of individual problems of the company, its produc- 
tion set-up, and its market. 

Probably no corollary feature of the manufacturer’s 
brand promotional program of color application in con- 
nection with the product is more important than the 
selection of proper colors for the packaging. As one 
merchandising authority has pointed out, the diminished 
role of the salesman (aptly described in the term “robot 
selling’) puts more emphasis on the display of the 
product. On the store shelf, the package for electric 
blankets, electric clocks, or for any product sold in a 
carton has the effect of a counter display card or an 
advertisement at precisely the moment when it will 
bring maximum selling impact. Proper presentation is 
90 per cent of the sale. Effective color treatment for the 
package commands attention, identifies the brand, pro- 
motes interest, connotes quality, and speaks a universal 
emotional language which prompts the shopper to he- 
come a purchaser. 

The right lettering style conveys the message clearly, 
impresses the shopper that the product is up-to-date in 
design and functioning, and distinguishes the brand. 
The value of correct selection of lettering style and 
colors, even for shipping cartons, is evidenced by re- 
ports that more retailers today are using shipping car- 
tons as the base for mass displays of packaged goods. 

Equal in importance to packaging is the recognition 
power and appeal created by an effective trademark. 
In large items such as furnaces and refrigerators, the 
trademark often provides the only opportunity for color. 
Manufacturers of refrigerators, for example, have never 
overcome the tradition of “hospital-white’’ enamel for 
the exterior finish, although detachable strips of plastic 
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Timken’ bearings make light 
of heavy loads 


on new LeBlond 25” heavy duty engine lathe 


EAVY cuts and big jobs, such 

as those handled by this 25” 
LeBlond lathe, put tremendous loads 
on the spindle. The pre-loaded 
Timken tapered roller bearings 
used at the spindle nose provide 
greater thrust and radial capacity 
than the heaviest working pressure 
of the lathe. 


The tapered construction of Tim- 
ken roller bearings enables them 
to carry tremendous thrust as well 





TIMKEN BEARING 


CAPACITY RATINGS INCREASED 25%. 


- 
| Since Timken bearings were last re-rated some 15 
| years ago there has been such a further and constant 
improvement in quality that we are now able to 


announce a 25% increase in radial and thrust load 
carrying capacity. This may make possible the use of 
smaller bearings with savings in bearing cost, mate- 
rial cost and weight. Engineers will be able to utilize 
the advantages of Timken bearings in more appli- 


cations than in the past. 


A new Timken Engineering Journal, now in prepara- 
tion, will give you complete capacity rating tabula- 
tions. For further assistance, write us today. 





NOT JUST A BALL €) NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 
TENTH ANNUAL PRODUCT DESIGN NUMBER 


as radial loads without deflection 
or end-movement. And it permits 
accurate pre-loading to any desired 
degree. 


Timken bearings are precision 
products throughout. The rolls and 
races are made of Timken fine alloy 
steel for toughness, case-hardened 
for exceptional resistance to wear, 
and finished to incredible smooth- 
ness for virtually friction-free oper- 
ation. The line contact between 


R GREATER PREC! 
i R. K. LeBlond Machi 
of 10 Timken tapered roller 


‘ : f this 
and intermediate shafts . special graphit 
is used for t 


Timken 91140 steel, 


rem: 
and gro 
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BEARING TAKES RADIAL 


kable resistance to wear, 
- und lathe bed ways- 


TIMKEN 


TAPERED 
ROLLER BEARINGS 


AND THRUST 


rolls and races provides maximum 
load carrying capacity. 

No other bearing can give you 
all the advantages you get in Tim- 
ken tapered roller bearings. Make 
sure you have Timken bearings in 
every machine you build or buy. 
Look for the trade-mark “Timken” 
on the bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


This symbol on a product means 
its bearings are the best. 





ISION AND LONG LIFE, 
ne Tool Company uses 4 
bearings on the s 


pindle nose 
heavy duty engine lathe. 
ic alloy with 
he hardened 









LOADS OR ANY COMBINATION 





OF QUALITY...\_ 


MADE OF 


je-coaled 


A large manufacturer of rules 
and steel tape measures uses two 
_ types of pre-coated ThomaStrip in 
the products shown here. 
The clamps (hinges) of the 
rules are made of brass coated 
ThomaStrip, and this brass coating 
serves as an ultimate finish. Here 
pre-coated ThomaStrip eliminates 
costly plating operations after 
forming. 

The tape measure cases are 
made of copper coated ThomaStrip, 
and in this application the copper 
serves as a lubricant for the dies, 
a rust protection during fabrica- 
tion, and a base for further plating. 

When ThomaStrip’s versatility 
goes to work for you, it means 
cost-saving production. Share our 
broad experience in developing 
newer, better manufacturing short 


cuts. 


THE THOMAS STEEL COMPANY 


WARREN, OHIO 


| ea : 


} 


ELECTRO-COATED ZINC, 
COPPER, NICKEL, AND BRASS... 
HOT DIPPED TIN AND LEAD ALLOY 
® ... LACQUER COATED 
IN COLORS... 

UNCOATED 


REG. U. S. PAT. OFF. 


PRECISION STRIP, 
CARBON AND ALLOY SPECIALTIES 


color have been added to the exterior in some models to 
provide harmonizing color accent for kitchen decur, 
Other companies have added color to interior fittinys 
or have provided decorative effect by applying textured 
metal strips to the leading edges of wire shelves or 


Henry A. Gardner Laboratory, Inc. 


:. HUNTER color and color difference meter is a 

photoelectric colorimeter measuring color on three 
potentiometer scales: Ra for reflectance, a for redness- 
greenness, and 6 for yellowness-blueness (similar to 
the Scofield system). When the three potentiometer 
rheostats are set to the values of some standard color 
and a specimen of somewhat similar color is placed in 
exposure position, deflections of the current-detecting 
galvanometer show the numerical magnitude of the color 
difference between the two. The apparatus consists of 
an exposure unit having light source, panel for hold- 
ing specimens and six photocells with filters attached, 
and below, a measurement unit for evaluating currents 
from these photocells in terms of color. A major fea- 
ture of the measurement circuit is the manner in which 
photocell currents for the chromatic dimensions of 
color are automatically adjusted for level of reflect- 
ance to give instrument settings corresponding to visual 


perceptions of color. 


to the facing in the door recess. Exterior colors were 
introduced twenty years ago, but with success primarily 
in export markets. 

Despite the failure of the public to accept color in 
household refrigerators—and designers were still trying 
to introduce the use of color this year, with demonstra- 
tion in magazine features and a display of a few custom- 
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KEMCLA 


Hard, tough adhesive! Resis- 
tant to staining! Non-Yellowing! 


FF Bete ee *® 


SUPERCLAD 


Fd LL 
WATT ETB 


UT ILL 
at ee 


Amazingly 
Resistant 
to Alkalies! 


Here are two outstanding finishes to give 
your appliances the selling feature of 
gleaming, lasting whiteness under 
extremely severe service conditions. With 
its ability to withstand overbake without 
discoloration, its resistance to fruit acids, 
beverages and food spotting, its hardness, 
toughness and high gloss, KEMCLAD is 
unbeatable for such appliances as 


freezers and refrigerators. If you need 
a finish with extremely high resistance 
to alkalies—as for washing machine in- 
teriors and exteriors, then 
SUPERCLAD is the finish for 

you! The Sherwin-Williams 

Co., Industrial Division, Cleve- ae 
land 1, Ohio. (Export Division, 

Newark, New Jersey.) 


Products of Sherwin-Williams Industrial Research 


TENTH ANNUAL PRODUCT DESIGN NUMBER 





THE "CIRCLE B" 


SYNCHRONOUS TIMING MOTOR 


e COMPACT DESIGN e A.C. SELF STARTING 


e SIMPLE CONSTRUCTION e ACCURATE 


The ‘Circle B’’, a carefully engineered, well integrated 
unit fits into a two inch circle. Essential improvements, 
— and tested in use, have been incorporated into its 
esign. 


The “Circle B’’ is universally convenient for applications 
requiring a small, dependable motor. It has been success- 
fully used in timing, recording, and controlling apparatus; 
in displays, turntables, and clocks, Various output speeds 
are available, 


WRITE FOR SPECIFICATION BULLETIN 948 





(B) .. THE BRISTOL MOTOR CO. 
ook FORESTVILLE, CONNECTICUT 


Any Type or Kind of 


Electrical Porcelain 


@ It intrigues you to see the many interesting porce- 
lain pieces being made by Colonial, one of America’s 
oldest and largest porcelain manufacturers. The glazed 
porcelain tubing below is being made for sliding con- 
tact resistors. Colonial also makes tubing of unglazed 
refractory porcelain for wire-wound resistors. Your 
inquiries on any type of electical porcelain are invited. 


The Colonial Insulator Co. 


ee 907 Grant St., Akron 11, Ohio 
Chicago Office: 


2753 W. North Ave 
PORCELAIN Telephone HU-6809 
MADE TO ORDER 











sprayed models by a Fifth Avenue store in New Yor! 
the companies have found one area which can introduce 
color: the trademark. Coolerator, for example, has 
established a distinctive blue trademark, attractively 
lettered. Blue is a particularly happy color choice ivr 
use with white objects since certain blues have a ten- 
dency to make white appear whiter through contrast. 

There is often a sentimental resistance on the part 
of old-established companies to modernization of thie 
trademark. Executives who wouldn’t drive a two-year- 
old car are inclined to feel that what was good one 
hundred years ago, or twenty years back, must still be 
good. The question is not, “Did some customers buy 
the product last year?’ Rather, it should be, “How 
many of my competitors’ customers might have been 
mine if stvling changes had given an up-to-date appear- 
ance ?” 


Trade Marks Offer Opportunity for Color 


Furnace manufacturers have also become aware of 
the possibilities of a trademark in color to attract notice 
on the sales floor and to lend a bright touch to cellar 
playrooms. The Thatcher Furnace Company, for ex- 
ample, decided to adopt a new trademark for base- 
ment oil heaters, after many years’ adherence to an 
established treatment. The trademark was developed in 
red and brown—the former to carry the connotation 
of heat in the electric-motored oil-fired unit, and the 
latter to add a touch of smartness and distinction to the 
label. A sun-ray line pattern at the base of the trade- 
mark, provided a stylized flame theme appropriate for 
the product. The lettering embraced a clear, easy-to- 
read futura adaptation. 

One of the most attractive features, from the stand- 
point of the manufacturer, was the development of a 
cost-cutting decal process for applying the trademark. 
Use of a special type of decal which fuses with the 
finish under the natural heat conditions of the furnace 
creates a more attractive finished appearance, without 
an excessive cost factor. 

Both the color and lettering style employed on the 
trademark were then applied, for the promotional ad- 
vantage of the company name and product line, to the 
stationery. In practice, the relationship of packaging, 
trademark, and letterhead colors, design and lettering 
treatments provides an integration that increases the 
recognition value of the name. 

In applying color and lettering, laws of color harmony 
and contrast govern the selection of effective colors: 

1. Any lettering on color background is heightened by out 
lining the letters in gold, silver, white, or black; of course, 
each of these is not equally effective on every background. In 
general, the color embodying the greatest contrast is desirable. 

2. Colored lettering on white or black background is legibl: 
without outline if the color for lettering is not too high in value 


(too light) on the white background, or too low in value (too 
dark) on the black background for effective contrast. 


3. Colored lettering on a background in contrasting colo! 
(i. e., red on green) stands out more clearly when outlined in 
a lighter value of the background color (i. e., red on green 
outlined in a lighter shade of green) if the colors are dark; or 
a darker value if the colors are light. 

4. Colored lettering on a bright, light color (eg., gold) should 
be outlined in a darker value of the lettering color (i. e., green 
lettering on gold should be outlined in a darker green). 

5. The nearer in value (lightness or darkness) and in purity 
the letter color is to the background color, the wider and more 
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..-Adopted by leading industrial and household 
appliance manufacturers 


The HEYCO is designed to absorbcord pull, appliance life. Made for all household and indus- 
push and torque and insulate the wire from the trial electrical products and will accommodate 
chassis. Made from DuPont Nylon, the HEYCO alltypesof wire up to %” diameter. Test samples 
imparts a positive non-slip grip—it does not cut, sent on receipt of wire specifications. HEYMAN 
bruise or damage the wire. HEYCO increases MANUFACTURING CO., KENILWORTH, N. J. 


In Canada approved by 
Canadian Standards Association * 8919 





THE FELTERS COMPANY 


Weekes the Pelt foe He Feit tt Celt 
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HERE’S THE 


1 


of DUFELT* 


LUBRICANT SEALS 


CO aa Fe prevents the entrance of dust, 
dirt and grit. When coupled with Neoprene, 
its tough resiliency reduces the tendency of 
frictional heat from shaft contact to disinte- 
grate the seal. The Neoprene coating insures 
a waterproof, oilproof, greaseproof dam — 
holds the lubrication where it’s needed. 


ee ouret is Felters Felt lamin- 
ated with Neoprene. Made in any desired 
number of layers and combination of consist- 
encies of Felters Felt and Neoprene sandwiched 
together. 


Diagram illustrates unique use of DUFELT 
Lubricant Seal in axle assembly of heavy 
duty unit built by Walter Motor Truck 
Company. This seal has proven superior 
to all others previously used. Tempera- 
tures range up to approximately 200 
degrees F. A soda base lubricant is used. 


TODAY, write for full details on DUFELT . . . and ask for your 
copy of the Felters Precision Cut Felt Parts Manual. Just drop 
us a card. *Reg. U. S. Pat. Off. 


210-U SOUTH STREET, BOSTON 11, MASS. 


Offices: New York, Philadelphia, Chicago, Detroit 
Sales Representatives: San Francisco, St. Louis 


pronounced the dark outline for the lettering should be. 


6. Dark color lettering on a background of contrasting dark 
color requires an outline in light color. 


7. Gold lettering, on any background, is made to stand out 
effectively with an edging in black. 

8. Need for outlining of lettering is lessened by use of such 
elements of contrast in color selection as light and dark color, 
cold and warm color, pure and greyed color, or use of a color 
and its complement; in the latter case there should be a pro- 
nounced contrast in value, otherwise complementary colors have 
a tendency to vibrate. 

There never was a time in all history when the 
prosperity-creating forces of styling, service, and con- 
venience meant as much to the future prospects of 
business as in today’s rich market, so strong in its 
immediate present and so uncertain in its outlook for 
tomorrow. For identification, appearance, prestige, 
and sales insurance, our products have a ready ally 
in the proper use of the selling force of color. A com- 
pany which fails to keep up in color and design styling 
pays in lost trade and prestige for the expenditures 
of a progressive competitor whose products seek and 
win long-range public support through the intelligent 
use of color. 


Plastics 
in Electrical Design 
(Continued from page 179) 


ready for final assembly of the relay. 

The smaller part too is an excellent example of pre- 
cision design. It has ten through holes, an intricate 
two-part threaded hole that tapers to a pin-hole at its 
end, and two deep cavities. Here also through careful 
molding procedures it was possible to reduce final pre- 
assembly steps to grinding and one drilling operation. 
The parts can be used interchangeably between the two 
types of relays made (time delay after de-energizing 
the timer coil, and time delay after energizing coil). 

Successful use of relatively large polystyrene injec- 
tion-molded parts is shown in a portable radio case (4). 
The application exploits the dimensional stability, beauty 
and range of colors, durability, and economy of this 
material. As shown in the illustration, the case is made 
in two parts, the housing proper and the back. The 
mold for the former is a single-cavity mold that con- 
tains the necessary fixtures for removing the gate and 
roll-leaf stamping. A single-cavity mold containing the 
necessary machine gate fixtures is used also for the 
back part. 

Adaptability for rapid and secure assembly was a 
basic consideration in the design. The following de- 
scription of the assembly steps reflects this factor and 
also indicates some of the molded-in details: 

The sprue is machined from the center front of the 
case grille and a medallion is cemented in place of the 
hole. Manufacturer’s insigne is then roll-leaf-stamped 
on the front of the case, and the open part of the grille 
slotted. Parts of the case and the back have a special 
leatherette-type finish. 

After first bottom-stamping the case with the manu- 
facturer’s name, the handle is assembled on the boss. 
Seven holes are then drilled simultaneously—six 
through the base and one through the side. Of the 
six base holes, four are for rivets for hinges, two ‘or 
hattery straps. The hole through the side is for the 
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EATON 
RMANENT MOLD 


Help Modern Washing Machines Stay MW Longer 


Free machinability, freedom from distortion after 
machining, and ability to take a high surface 
finish make Eaton Permanent Mold Gray Iron 
Castings ideal for gears and numerous other 
washing machine parts. Their uniformly dense, 
close grained structure permits holding close 
tolerances in tooth dimensions. 


Eaton Permanent Mold Gray Iron Castings 
are equally well suited to a wide range of 
applications in refrigerators and other domestic 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS PRODUCED 
BY THE PERMANENT MOLD PROCESS. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


appliances, including such critical parts as refrig- 
eration valve plates, pistons, connecting rods, 
crankshafts, cylinder blocks, cylinder heads, pump 
bodies, and others. 


Foundry Division engineers will be glad to 
discuss the application of Eaton Permanent Mold 
Gray Iron Castings to your product. 


Send for your copy of the illustrated booklet, 
‘A Quick Picture of the Eaton Permanent Mold 
Process for producing Gray Iron Castings.” 


EATON 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 


9771 French Road ° Detroit 13, Michigan 

























For general use... alloy 
oa steel bar and natural color 
hardwood bandle. 


For driving self-tapping 
screws... “hard face’ and 
tough core give extra long 
wear. Satin finished hardwood 
handle. 


HESE STANLEY DRIVERS 

are given a 100% inspec- 
tion with gauges to be sure 
they fit the recessed heads of 
Phillips Screws. That gives 
perfect centering and easy 
driving. Shank locked into 
hardwood handles. They are 
quality tools, accurately 
made—available now for use 
in your plant. Stanley Tools, 
New Britain, Conn. 


THE TOOL BOX OF THE WORLD 


STANLEY |— 


Reg. U. S. Pat. Off. 


Hardware « Hand Tools 
Electric Tools « Steel Strapping 


Rogan Offers a Wide Variety of Stock Molded 


| 
y 
\ 
1 
f 


“BASS © 


Cr nnabrnbencr seein + 0s 


| Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
7500 W. IRVING PK. BLVD. 


ROGAN BROTHERS CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 

















tuning capacitor. Following this operation, the hinges 
are riveted to the case and the monogram button js 
assembled and held in place by a special washer. The 
grille cloth is cemented to the front of the case and 
decorative boss caps are cemented to the boss caps at 
the handles. Next the back is assembled to the cise 
and the spring clips are assembled to the back. J 
case is then ready for final inspection. 

Complete assembly requires these parts: 2 spring 


. r . . . S 
catches; eight No. 6— 3 in. self-tapping screws; 2 


hinges; 4 rivets; 1 Tinnerman clamp; 1 trademark 
monogram button; 1 handle assembly; 2 boss caps. 
Sound engineering use of plastics in the consumer 
goods field other than appliances is too often lacking, 
An excellent area for such work can be found in elec- 








5. Battery-operated toy automobile with colorful molded 
polystyrene body. 


trical toys where durability, safety and appearance are 
essential considerations. The designers of the small 
battery-powered, motor-driven toy automobile shown 
here (5) made good use of the light weight, dimen- 
sional stability, good strength, and color possibilities of 
polystyrene for the body of a toy car. Note the 
molded-in recesses and other details for housing the 
flashlight-type batteries, the miniature make-and-break 
type motor, and the wheels. A small shift lever pro- 
vides several forward and one reverse speed. 


Illustrations Used in this Article 


The following credits apply to the products illus- 
trated and described in this article: 

1. “Tri-Clad” motor, General Electric 
molded from G-E Textolite No. 1379. 

2. “Air-Flight” circulator, W. W. Welch Co. 
Screen woven by Lumite Division, Chicopee Manu- 
facturing Corp. from Dow saran. Louvers molded by 
Cambridge Molded Products from Dow and Mon- 
santo polystyrene. Top by Continental Can Co. Plas- 
tics Division from Bakelite and Durez material. 
Base, legs, and stand material supplied and molded 
by Drackett Co. 
2a. “Cof-tea” electric server, Electrical Industries, 


Co. Fan 
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STANDARD 
SPECIFICATIONS 
OPERATION: 


Automatic (self-interrupting) or remote controlled, 


WIPERS: 


One to ten, traversing individual contact levels, 


INTERRUPTER SPRINGS: 


Form 1B (to open the operating circuit at the end 
of each step). Contacts are single platinum-iridium, 


OPERATE SPEED: 


Remote controlled operation: maximum 30 steps 
per second, Self cycling operation: average 60 
steps per second, with 48-volt power supply. 


FINISH: 


Framework and armature: cadmium; Bank contacts 
and wipers: phosphor bronze, 


MOUNTING: 


Frame drilled and tapped at each end to accomo- 
date No. 8-32 mounting screw, 


DIMENSIONS: 


Overall lenght: 6-9/16 in.; width: 2-3/8 In; 
height: 4-5/8 in. 


NET WEIGHT: 


27 0oz., approximately, 


SHIPPING WEIGHT: 


4 l|bs., approximately, 


9 


Write for Clare Bulletin 101 
on complete details. 
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For Selection - Sequence Control - Counting - Totalizing 


Selection of any channel or circuit path from a total of 26 or 52 circuits 
is provided by this new CLARE Stepping Switch. 


This selection may be at the rate of 30 steps per second on remote con- 
trol—up to 60 steps per second on self-cycling operations. Operating at 
these speeds, the switch gives a minimum life of 5 million half-revolu- 
tions or 130 million stepping operations. 


Each of the ten levels possible for the Type 26 Switch, or the five levels 
of the Type 52 Switch, is unit-molded in Bakelite. Hand positioning of 
individual contacts is thus eliminated, and each bank level is easily 
replaced if a contact becomes damaged in service. 


In operation, a pair of double-ended wiper springs is stepped over each 
bank level of 180 degrees. One end of the wipers is engaged with the 
bank contact at all times, one end is always free of the bank. The step- 
ping magnet may be remotely controlled or wipers may be stepped 
automatically by interrupting the magnet circuit through a pair of 
interrupter springs. As many as eight auxiliary interrupter springs 
may be provided for other control or signal functions. 


Like many other CLARE developments, this new stepping switch was 
designed to meet a specific requirement . . . has provided an answer to 
others. Whatever your relay problem, it will pay you to submit it to 
CLARE. Sales engineers are located in principal cities for your conven- 
ience. Look in your classified telephone directory .. . or write to C. P. 
Clare & Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada: 
Canadian Line Materials Ltd., Toronto 13. Cable address: CLARELAY. 


CLARE RELAYS 


First in the Industrial Field 








NOW splices in electrical wiring 
can be given electrical insulation 
and mechanical protection with 
one tape and in one operation. 


No. 33 “SCOTCH” Electrical Tape with Vinyl Plastic 
Backing provides the electrical industry with a 
thoroughly modern solution of its insulating, holding 
and protecting problems: 

Easy to Apply — Makes a Beautiful Splice — Lasts a Lifetime 

The thin caliper of the Vinyl Plastic Backing makes 
it possible to use smaller junction boxes and to get 
more splices into conventional boxes. 

The communications superintendent of a large railway system writes: 
“We have included this tape in our specifications for making 
splices in the wiring of new passenger cars, where train 
music and radio are being applied. Some of these splices 


had to be made where space was at a premium and your tape 
(No. 33) provided a neat, compact result.” 


No. 33 “SCOTCH” Tape with Vinyl Plastic Backing 
gives complete protection against water, oil, acids, 
alkalies, alcohols, and aliphatic hydrocarbons. Its 
superior aging properties prevent checking and 
cracking, reduce maintenance costs. 


If an electrical insulating, holding or protecting problem has you 
stymied, a “SCOTCH” Tape field engineer will be happy to call 
and give you the benefit of 
your experience. Why not 
call for one TODAY? 


No. 33 


SCOTCH Z-* TAPE 





Mede in U.S.A. by MINNESOTA MINING & MFG. CO. s. Pou! 6, Minn. 


General Export: DUREX ABRASIVES CORP., 63 Wall St., New York 5, N. Y. 
in Conada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


250 















Inc. Hand-grip manufactured by Bridgeport Fab- 
rics, Inc. from Dow saran; base, Monsanto phenolic 
material. 

3. Pneumatic timing relays (types D and E), 
Cutler-Hammer, Inc. Plastics parts from Durez. 

4. Portable radio, General Electric Co. G-E mate- 
rial and molding. 

5. Toy automobile, molded by Kenton Plastics 
Corp. from Monsanto Lustron for themselves. 





Styling 
is More Than Skin Deep 


(Continued from page 113) 





In providing the correct reciprocating motion to the 
razor blade, the main technical problem involves two 
masses, one of which has been designed to vibrate at 
high speed with appreciable amplitude, the other to 
remain relatively stationary in the hand of the user. 
Resonance effects had to be avoided. Connecting springs 
of the shaver head are of beryllium copper, heat treated. 
The entire head lifts out of the plastic housing for quick 
blade changing and for cleaning. The driving magnetic 
medium is Alnico and the armature is soft iron centered 
in the knurled nut for holding the blade guard assembly 
as shown in the exploded view at left. The electric drive 
involves no rubbing or wearing action and should last 
a lifetime. 


An Assignment 
Without Restrictions 
(Continued from page 118) 


button, was developed by the RCA Victor engineering 
staff. The numerals and letters are deeply etched in 
glass in generous proportion, with maximum visibility 
at a 15 deg angle, edgelighted to prevent eye strain. 

On either side of the dial proper are two meters 
which are tuning indicators for AM and FM. This is 
a departure from the visual tuning principle of the 
“Magic Eye” because meters respond a little more sen- 
sitively than the cathode-ray tube. The volume sup- 
pressor and the selectivity and manual knobs are made 
of black bakelite, scientifically sized for fine finger con- 
trol, for this particular action is found to respond to 
sensitive manipulation. To secure proper combination 
of bass and treble there are two other knobs which do 
not require sensitive action and are usually manipu- 
lated by both the right and the left hand at the same 
time. And by the way, when it is fully expanded, the 
amplifier passes the full frequency range of human 
audibility—from 30 to 15,000 cps—hecause this instru- 
ment has the new and amazing speaker developed by 
Dr. Olsen. In fact last year at the Berkshire Music 
Festival, when the entire complement of the Boston 
Symphony Orchestra under the leadership of Serge 
Koussevitsky stopped playing, the Berkshire instrument 
continued with the composition, and the audience did 
not know that the change had taken place. 

A great deal of credit must be given, first, to Miss 
Higginson for setting the high standards of this instru 
ment dial ; second, to the chief engineer of the Berkshir« 
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UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


“LATTICE-TYPE” COILS 
“Universal”, lateral-wound 


LAYER-WOUND COILS 
Cotton-Interwoven or Non-Insulated 


GUTTER-WOUND COILS 
for Heavy Duty 


QW 


SPOOL-WOUND COILS 
No insulation between layers 


PAPER-INSULATED COILS 
Round and Rectangular 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


No. 84 Winding Machine 


Model Wire Range Max. Dic. Traverse RPM No. Coils HP Floor Space 
ot Once 


84 #19-42 5” 1/32"-1%" 400-3800 1,2,30r4 % 26"x 31” 


“Gainer mechanism” and calibrated “strap-type” tensions insure accurate, uniform winding, also 
quick change-over. Simple design, rugged construction assure long life. 


Nos. 96 and 103 Winding Machines 


Model Wire Range Max. Dia. Traverse RPM No. Coils HP Floor Space 
at Once 


96 #19 to 42, 6” 1/16"-3%" 500-1800 lor2 % 30x 26” 
46 
103. #19-38, 46 - %°-8" 200-1200 lor2 % 40"x 36” 


Wire and cotton mechanically guided. Automatic counter. Quick change-over. Adjustable for wide 
range of coil sizes. 


No. 98 Winding Machine 
Model Wire Range Max. Dia. Traverse RPM No. Coils HP Floor Space 
at Once 
98 #8-20, 30 16%" % "12" 35-135 lor2 % 4'9"x3'10" 


Automatic guiding. Wire turns placed in grooves formed by preceding layers — for maximum density. 
Automatic stop at end of coil or end of each layer, as required. 


No. 102 Winding Machine 
Model Wire Range Max. Dic. Traverse RPM No. Coils HP Floor Space 
ot Once 
102 #19-46 3%" 1/16°-3" 500-2500 lor 2 Ye 51 "x 24” 
heads (3 heads) 


1, 2, or 3 individually operated winding heads. Output is synchronized on basis of handling time 
per coil, Wire-layer length quickly adjusted. Automatic stop. 


Nos. 104 and 105 Winding Machines 


Model Wire Range Max. Dio. Traverse RPM No. Coils HP Floor Space 
ot Once 


104 #19- 2 4" 1/16 °-5" 500-2500 3to 14 ”% 48"x 35" 
105 #19-40 4A" 861/16 "-5" 500-2500 10-28 1 76"x 36" 


Coils wound in stick form — 3 to 14 on No. 104; 10 to 28 on No. 105. Sensitive “strap-type” tensions 
insure smooth flow of finest wires. Paper automatically inserted. Uniform overlap at all diameters, 
Adjustable traverse mechanism. Automatic stop. Rapid transfer of wire turns, 

23B-6-4 


FOR WINDING COILS IN QUANTITY 
ACCURATELY .. . AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 





MAGNESIUM 


BRONZE 


We Study Our Customers’ Needs 


Perhaps that is why so many of them remain 
with us so long. When replenishing our wire 
and rod inventory, we keep our customers’ 
needs in mind. As a result, besides being 
able to meet their regular needs promptly, 
we can usually give them quick service 
when time to them is money. 


Having served American industry through 
two major wars and one major depression, 
we have built up a back log of manu- 
facturing experience and business con- 
nections. This enables us to keep abreast 
of developments in metals and alloys and 
their fabrication. Above is a typical illus- 
tration showing four sizes of gears made 
of four different materials. We have ade- 
quate equipment of the most modern type 
to manufacture these products. 


Send Us Your Orders 


for screw machine products now — also for 
springs. We are able to give you prompt 
service, plus engineering assistance if you 
need it. 


SPRINGS & SCREW MACHINE PRODUCTS 
THE PECK SPRING COMPANY 


20 GROVE AVENUE PLAINVILLE, CONN. 
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instrument, Marvin Hobbs, and to Carl Reifsteck, e1 
gineer in charge of production. And also to my ow 
immediate staff for working out the drawings an 
details. 

I believe we have produced a dial not only esthet 
ically correct and a pleasure to behold, but one that ha 
met all of the specifications set forth as to visibility 
ease of operation, and appropriate concentration of con 
ponents, still remaining an instrument of precision with 
out confusing the operator or giving him or her a feel 
ing of “mechanophobia,” or of inferiority, which coul 
so easily occur when it is considered that there are 2° 
separate functions involved. 


@ ¢ Scientific Methods Applied 
to Sampling of Materials 

Scientific techniques applied to the sampling of ma 
terials are of necessity incorporated in any sound sys 
tem of quality control. Such techniques are applicable 
not only to production tests but also to procurement 01 
acceptance tests. The proper use of such tests and proper 
correlation and interpretation of results involve consid 
erations that have a logical interest to the product design 
engineer, for they strongly impinge on the fate of his 
finished design as it leaves his development laboratory 
and proceeds through various production stages. The 
scientific techniques of sampling are equally applicable 
to raw materials of the “continuous” type, such as wire, 
belting or tubing; to bulk materials such as plastics 
molding powders; to components such as rivets or 
screws; and to other types of products. Actually the 
problem of scientific sampling applies even to the num- 
ber of complete end-products needed for life testing. 

In a paper “On Variation in Materials, Testing and 
Sample Sizes,’ presented before the 1948 Annual Meet 
ing of the American Society for Testing Materials in 


The Essential Elements in the 
Scientific Sampling of Materials* 


. Design of Experiment. This involves: 

a) Careful identification of the test phenomena. 

b) Evidence of state of predictability in material 
sampled. 

c) A technical precedure designed to yield a maxi- 
mum of information with a minimum of cost and 
effort. 

. Execution Phase of Procedure. This contemplates: 

a) The variability in the material. 

b) Precision and accuracy of measuring processes. 

3. Interpretation of Results. This should be recognized as: 

a) A predictive process. 

b) Being sensitive to both the design of experiment 
and statistical control of its execution. 

c) Being dependent upon an evaluation of these rela- 
tions for a valid statement about the precision and 
accuracy of prediction. 


Note: In the use of quality control little or no change need 
be made in usual terminology; the change consists of 
making use of probability information for calculated risks 
so as to minimize such costs as the cost of inspection plus 
the cost of consequences of accepting substandard mate- 
rials, etc., thereby resulting in an important economy in 
over-all effort. 


a Summary of “On Variation in Materials, Testing, and Sample 
Sizes,” a paper presented before the 1948 Annual Meeting of the 
American Society for Testing Materials, at Detroit, June, 1948, 
by Colonel Leslie E. Simon. 
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ONE OF AMERICA’S /@ 
COPPER AND BRASS 


WAREHOUSE ORGANIZATIONS! 


In the heart of America’s busiest heavy industrial 
areas you'll find Hussey Copper and Brass Ware- 
houses serving every industrial and construction 
requirement for these ‘Lifetime Metals.’’ Your 
Hussey representative is only a few miles from you 
at any time—or as near as your phone! For the 
kind of copper and brass service you have been 
“unaccustomed to’’ since pre-war days—call on 
your nearest Hussey Copper and Brass Ware- 
house today! 


C. G. HUSSEY & CO. 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 


Hussey Warehouses Carry Stocks of 
Copper and Brass Products for Prompt Delivery 


VAI! 
rWwU 
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5318 St. Clair Ave. 
Cleveland, Ohio 


1620 Delmar Bivd. 

St. Louis 3, Missouri 
3900 N. Elston Ave. 
Chicago, Illinois 

424 Commercial Square 
Cincinnati 2, Ohio 

1632 Fairmount Ave. 
Philadelphia 30, Penna. 
2850 Second Avenue 
Pittsburgh 19, Penna. 


140 Sixth Avenue 
New York, New York 


tea SALKRAFT | 
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CANNON 


IN “AN” SERIES 


THIRTEEN MAJOR 
TYPE SERIES OF 
CONNECTORS 


... with a great variety of sizes, 
shapes and wire accommodations 
for radio, electronic, communica- 
tions, and general electrical re- 
quirements. All are tried and 
proved quality fittings, resulting 
from years of design, engineering 
and manufacturing experience. 

@ For a survey of the 13 types with prices 
on many series, write for the C-47 Catalog, 


and a copy of “Soldering Tips’’. Address 
Department J-118 for both items. 


SINCE 1915 


GMO SUICTLUS G on 


AN3100 Receptacle 
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W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


4 WRITE 70 DAY! 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
—Centrifugal—Overload Release — Slip 


oo. ES! 


106 WEST 4TH ST ELMIRA. N.Y 


RUNNING FR < OVERLOAL 


Detroit last June, Colonel Leslie E. Simon, directo: 
Ballistic Research Laboratories, Aberdeen Provin; 
Ground, Md., discusses the need for a scientific ay 
proach to sampling of materials. An understanding « 
the basic elements involved is necessary if the qualit 
control engineer is to avoid serious error in his work 
Typical errors to be avoided are these: (1) Lack oi ; 
clear definition of aims and purposes ; | 2) lack of prope 
identification of the kind of variation of material unde 
test; and (3) lack of recognition of the effect of sampl 
size, 

Sampling, as such, is a “predictive process.” San 
ples are taken for one reason only and that is to predic: 
the quality of the remaining lot from which the samples 
are drawn. But a given material varies, and this is 
commonly confirmed by the variation in test results be 
tween, say, two items from one lot. Before valid pre 
dictions can be made it is essential to know something 
about the variability of the material itself, that is, “the 
distribution of quality characteristics in the lot of items.” 

Three Steps in Sampling 

The degree of uncertainty of prediction in any one 
sampling setup should be trivial in relation to the speci 
fication of the material being sampled, but frequent) 
the element of uncertainty may be too great, unless 
proper procedures are set up. The important thing, 
Colonel Simon states, “is knowing something about the 
degree of uncertainty so that the method of measure 
ment can be specified in such a way that the element of 
prediction will be trivial.” 

It is necessary to have a known relationship exist 
between the sample and the unsampled remainder, as 
for example homogeneity within the lot; otherwise an 
inference of lot quality from the sample quality is ob 
viously not valid. In summary, it may be said that the 
abilitv to predict the limits of variation increases as the 
sample size increases, provided there is a known rela- 
tionship between the sample and the unsampled remain 
der. From this analysis of the problem, Colonel Simon 
concludes that the testing of materials, including the 
scientific sampling of the tested lot, should provide for 
at least three steps: (1) Design of “experiment” 0: 
method; (2) execution; and (3) interpretation of the 
results. An amplified definition of these steps appears 
in the preceding table. 

The first item in the design of experiments calls for 
careful identification of the critical test phenomena be 
cause it is easy to fall into the error of testing for some 
characteristic that has only a weak link to the enginee: 
ing performance of the material or end-product. Some 
times the statistical approach is sound, but some critical 
test characteristic was overlooked. Suitable “redesign” 
of the experiment can rectify such error. 

Another factor to be considered in the design oi the 
experiment is the possible variations that may be en 
countered during the execution phase. Variations ma) 
be caused by inherent characteristics in the material be 
ing sampled, or may be due to the method of sampling. 
or the small size of a sample. Variability may also bé 
inherent in the measurement procedure or other sam 
pling process with the source of error within the 0 
erator, or within the instrument being used. 

“If cognizance is not taken of the variations intr 
duced by execution of experiment,” Colonel Simo: 
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CONTROL 
TRANSFORMERS 


Accepted by people who 
know from experience 


Manufacturers depend on The 

Standard Transformer Company 

to furnish them with control trans- 

formers for their electrical equipment. 

For many companies the record of success 

with Standard Transformers dates back to 

1919. Crane, rolling mill, electric furnace, 

press, hoist and elevator operations give daily 

proof of Standard dependability. 

If you want a transformer designed to meet 

your special requirements, why not let Stand- 

ard’s experience and capable engineers work 

with you? They know how to obtain accu- 

racy and reserve capacity...compactness and 

operating efficiency. 
The Clark special control, shown here, is an ap- 
plication of Standard control transformers. The 


manufacturer, The Clark Controller Company, 
has used Standard transformers for over 20 years. 


on circuits up to 72,000 volts, inc.) 


TENTH ANNUAL PRODUCT DESIGN NUMBER 








Now You Can Get Your 


SHORT RUN STAMPINGS 


Faster and at Low Cost 


Quality short run stampings are made faster in the new, 





Federal Tool and Mfg. Co. plant. 


With the completion of 
moving into our new larger 
plant you are now assured 
of faster deliveries of your 
short run stampings. In this 
new modern plant you will 
find production equipment 
and improved facilities . 
which combined with a new 


short run stamping tech- 
nique assures greater output 
of highest quality stampings 
at lower costs. 


Whenever you need short 
run stampings in a_ hurry 


. you can depend on 
FEDERAL. 


larger 


Send your prints today for prompt low cost 
quotations and fast deliveries! 


FEDERAL TOOL & MFG. CO. 


“Quality Stampings in Small Quantities” 
3608 ALABAMA AVE., MINNEAPOLIS 16, MINN. 


Quantity 


PRODUCTION 


of 
GREY IRON GASTINGS 


AE 
on 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


0 
ye 
b 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


OFFICE AND MANUFACTURING PLANTS 


CHATTANOOGA 2, TENNESSEE 














states, “materials may be accepted which are unsat s- 
factory and also satisfactory materials may be rejectc, 
not because of their variability but because of variabili:y 
in the method of measurement.” 
Colonel Simon urges that the technical committees 
of the ASTM use some of the methods of statistical 
quality control in specifying quality of materials. lie 
points out that ASTM Committee E-11 on Quality Con- 
trol of Materials is revising the society’s Manual of 
Presentation of Data and arranging to treat of “quality 
control of materials in such a way that the engineer can 
find conveniently the information that he wants, ex- 
pressed largely in terms with which he is familiar.” 





Traveling Displays Let Designers 
See Motors and Parts They Specify 


(Continued from page 184) 





minimum of five types of motors. A sliding panel board 
was designed so that the motors can be moved out of 
the station wagon into the open for observation under 
operation without lifting or disturbing them. The 
models are partially cut open and cased with Lucite 
coverings so that the internal mechanism can be seen. 
Each car is operated by an experienced sales engineer 
capable of giving full technical details on the application 


U. S. Electrical Motors, Inc 





Heavy industrial electrical motors weighing several hun- 
dred pounds in the larger sizes are mounted on a sliding 
panelboard in the rear of the station wagon. 


of special types of motors manufactured for variable 
speed, geared reductions and hazardous atmospheres as 
well as for standard “run of mill” These cars will 
be toured to the most remote locations. 

The same company has also produced a number of 
small scale models of its Varidrive variable speed unit 
for use in demonstrations by its sales engineers. These 
miniature models have been designed into a light travel- 
ing case and are fully operable. A cord is plugged into 
a light socket, and the output speeds can be varied by 
turning a control handle. A plastics cover gives full 
view of the variable pitch V-belt sheaves. 

Aircraft-Marine Products, Inc., is sending a com- 
pletely equipped de luxe trailer on a nationwide tour 
so as to enable design engineers and production men to 
observe its solderless wiring devices and assembly equip- 
ment. One of the features of the “Mobile Wiring 


uses. 
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Gehl] Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don’t cut down large shafts to make your 
shoulders—it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


MILWAUKEE 2, WISCONSIN 
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THE “MARINERS’ PATHFINDER” *RADAR 

represents pioneering in the field 

of navigation by the Raytheon Manufacturing Co. and in 
the field of timing by Haydon Manufacturing. The develop- 
ment of equipment components enabling today’s ships to 
sail safely and on schedule in all weather is typical of 
Haydon’s pioneering in the science of timing. 


Knowing that any equipment is only as good as its com- 
ponents, Raytheon relies on the quality of Haydon timers 
for dependable radar operation. In one model, a 5901 
series time delay relay protects a magnetron tube by pro- 
viding a 3 minute interval for tube warm-up prior to applica- 
tion of plate voltage. In another a Haydon timer provides 
a 5 second delay to allow a motor generator to attain 
operating speed. A third delays operation of rectifier tubes 
45 seconds. In each instance engineering by Haydon and 
Raytheon is coupled to insure dependable operation. 


For thoroughly reliable timing devices, take time to talk 
time with Haydon. See the Haydon insert in Sweet's File for 
Product Designers, or write for your own copy of the complete 
Engineering Catalog. An experienced field representative 
will be pleased to discuss your requirements and demon- 
strate Haydon timing at your desk. 


* “Mariners’ Pathfinder” is the trademark of Raytheon 
Manufacturing Co., denoting its commercial search radar. 


WRITE 2510 ELM STREET, TORRINGTON, CONNECTICUT 
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TORRINGTON, fd CONNECTICUT 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 


Clinic” is the AMP automatic wire terminator for high 
speed installation of solderless pre-insulated terminals, 
Also on display are pneumatic presses and pneumatic 
hand tools, electric and foot presses, and precision haid 
tools, together with a complete range of solderless w 
ing terminals. 

The wiring clinic will visit all major industrial ares, 
and on request will be taken directly to a plant for 
private demonstration. Invitations are being sent to 
plant personnel well in advance of scheduled stops. Ke- 


Aircraft-Marine Products Inc, 


Automatic machinery for fastening solderless terminals 
in continuous chain form to wires can be demonstrated 
in this auto trailer. 


quests for individual company visits should be for- 
warded to Aircraft-Marine Products Inc., 1523 N. 
Fourth Street, Harrisburg, Pa. 

A manufacturer of lockwashers and pre-assembled 
washers and screws will also start a demonstration 
trailer on tour this fall. 

More of the traveling show type and of general inter- 
est is the “Theatre of Atoms’, a unique atomic show 
created by scientists at the Westinghouse Research 
Laboratories. With an assortment of stage props, in- 
cluding Christmas tree balls, jet-propelled rockets, bal- 
loons, and mousetraps, the theater traces the history of 
the atom from the time it was a laboratory curiosity 
until the present day. It demonstrates the chain-reaction 
that made the atomic bomb possible, shows how modern 
atom-smashers work, and gives a fiery display of atomic 
fission. Under the direction of Dr. Fitz-Hugh B. Mar- 
shall, Westinghouse nuclear physicist and electronics 
expert, the Theater of Atoms recently completed a nine- 
weeks’ tour through Texas and was a feature of the 
atomic energy exhibit at New York City’s Golden Anni- 
versary last month. 


@ @ Pilot-Plant Output of 
Titanium Metal Announced 


Limited output of ductile titanium metal, on a 100-lb 
daily capacity basis, has been announced by the E. |. 
du Pont de Nemours and Company at its Newport, Del., 
plant of the Pigments Department. This is said to 
provide the first known source of the metal available 
for industrial investigation as a potential basic raw 
material for structural and other engineering uses. (‘The 
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If you are designing equipment 
that calls for the use of electric 
motors to operate on 27-volt, d.c. current, be sure to get 
full information on Pesco’s great series of six co-ordinated 
frame sizes. There is no more efficient motor made for 
such uses as operating fans on passenger busses, for 
feathering aircraft propellers, for opening and closing rail- 
road car doors, for operating bilge pumps on boats, for 
electric lift trucks, for refrigeration units on trucks, and 
countless other similar uses. 
The Pesco electric motor illustrated above is No. 5 in 
the series. This motor develops 5 HP at 6500 r.p.m. and 


is a compound wound, open ventilated model built for 


-..sFOR AIRCRAFT, BUS: 


TRUCKS, RAILROADS, BOATS 


continuous duty at efficiencies up to 80 per cent. It is 
434 inches in diameter and 101% inches long. Light in 
weight, it tips the scales at only 2114 pounds. It can be 
furnished in several other types . . . open ventilated with 
external fan, totally enclosed with finned housing, or totally 
enclosed with external fan. ..to meet your requirements. 

Pesco electrical engineers will gladly help you in 
adapting any of Pesco’s six co-ordinated frame size elec- 
tric motors to meet the specific requirements of the equip- 
ment you are designing. If you wish, one of our engineers 
will gladly call on you to discuss applications of Pesco 
motors with you. For further information, write Dept. 8-7 


for Bulletin No. 121. 


ry ‘ : 
) PRODUCTS DIVISION 
BORG-WARNER CORPORATION 
eae Euclid Ave. - Cleveland 6, Ohio 


MANUFACTURERS OF & 
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But it’s no easy job for motors to hold gilt? 

under heat, dust splashing and dripping, a , 
unless, of course, they are VALLEY Ball ~ Fee 

Bearing Motors. Built to withstand the “rugged” conditions of 
factory life, VALLEY 
MOTORS insure long con- 
tinuous operation with 
heavy loads at high tem- 


peratures. 


There’s a VALLEY made in 


size and horse power fo fit 





any machine design need. 


WALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 





On the assembly line and 

in the laboratory, CTC 

SAVE TIME eee SPEED ALL-SET Boards are valu- 
able time-savers. 

ASSEMBLY with CTC —s Type 1558 Turret 

ugs, a new board now 

offers mounting for minia- 

ALL-SET BOARDS! ture components. 1 1/16” 

wide, 3/32” thick, only. 
(Type X1401E.) 

With Type 1724 Turret 
Lugs, boards come in four 
widths: 14’, 2’, 244”, 3” — 
in 3/32”, \%”’, 3/16” thick- 
nesses. 

With the addition of the 
new miniature board, CTC 
ALL-SET Boards now 
cover the entire range of 
components. 

All boards are of laminat- 
ed phenolic, in five-section 
units, scribed for easy sepa- 
ration. Each section drilled 
for 14 lugs. Lugs solidly 
swaged into precise position 

.. whole board ready for 
your assembly line. 


SPECIAL PROBLEMS 

Custom-built boards are 
aspecialty with CTC. We're 
equipped to handle many 
types of materials including 
the latest types of glass 
laminates ...many types 
of jobs requiring special 
tools ...and all types of 


work to government spec- 
Cre slom et Slandaid fications. Why not ‘jaa 





oF {er ag a line about your problem? 


No obligation, of course. 





Cc. mi fic IGA’ 
CAMBRIDGE THERMIONIC CORPORATION Sonieldes So, there, 
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Bureau of Mines has also produced some quantities, bu: 
only for research purposes. ) 

Significance of this announcement lies in these facts 
Titanium is the seventh most common metal in nature 
and the ninth most common element. It is characterizec 
primarily by light weight and strength, high resistance 
to corrosion and by a melting point higher than that o 
most commonly used metals. Comparable to stainles: 
steel in strength and corrosion resistance, its weight i 
approximately 50 per cent less per unit of volume 
Stacked up against aluminum it is somewhat less than 
twice as heavy, but is several times stronger in com 
parable sections. 


Separation From Ore Is Difficult 


Despite the plentiful distribution of titanium in nature 
and its many important properties, commercial exploita- 
tion has been previously held up by extreme difficulties 
in separating the metal from the ores. The Du Pont 
method—it is hoped—may overcome this problem. The 
company has long used large quantities of the ore to 
obtain titanium oxides for its paint pigments, and re- 
search leading to metal production has logically grown 
out of this experience. The process is said to be basically 
a chemical one. 

Titanium metal had previously been available only 
in powder form, but Du Pont is now producing it in 
sponge form and will shortly be producing ingots weigh- 
ing up to 100 lb. Further research is being carried on 
by other organizations, not only to determine the uses 
for the metal but also to determine its alloying possi 
bilities. 

As far as practical applications are concerned, these 
are primarily in the exploratory stage. The high ratio 
of strength to weight indicates major use in aircraft 
and other transportation fields. Also indicated are appli- 
cations in corrosion-resistant equipment and in indus 
trial machinery such as printing presses and textile 
equipment, and for reciprocating mechanical parts 
where extremely high heat and pressure are encountered. 


Increased Production Will Reduce Costs 

Price, however, is pretty steep—$5 per lb for quanti- 
ties of 100 lb or more in sponge form. Ingot prices will 
be set later. The company will supply small samples 
without charge to industrial and university laboratories 
for testing. If demand warrants mass production, Du 
Pont hopes to be able to make substantial price reduc 
tions. 

Technically, titanium is low-density, silver-white 
metal. Properties are as follows: Atomic number is 22, 
atomic weight is 47.9, density is 4.5, melting point is 
about 3140 F and boiling point is about 9210 F. Yield 
strength (annealed form) is about 70,000 psi; in cold 
worked form, it is about 100,000 psi. Ultimate tensile 
strength is 80,000 psi annealed and 110,000 psi cold 
worked. Titanium metal compares approximately with 
18-8 chromium-nickel stainless steel. 

What about domestic supplies? Well, they are plen 
tiful. Deposits of rutile and ilmenite, the ores from 
which titanium comes, are very abundant. Our resources 
are actually so large that this country will probably be 
come independent of overseas sources. Deposits are 
now being worked in New York, Florida, Virginia, and 
North Carolina ; there are also large deposits in Canada. 
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Responsibility, as we see it, is a sort of industrial conscience. It dictates 
product and plant improvement. It insists on kept promises. It pre- 
scribes consistent, beneficial policy. 


In these straightforward ways, responsibility has built our business 
and guided it through fifty years of growth. It has become integrated 
into everything we produce. It is yours, an intangible yet very real 
benefit, with every purchase of our wares or services. 


@ Machine Shop and Die-Making Facilities 
@ Four Large Fabricating Plants 
@ Spacious Aluminum Rolling Mills 
@ Wide Range of Stamping Presses 
@ Heat-Treating Equipment 
@ Gas and Electric Welding 
@ Complete Finishing Equipment 
ALSO MAKERS OF 


MIRRO — | aww 
The Finest Aluminum | Foundation for the Future 


Cooking Utensils 


an Contract, Automotive and Aviation Divisions 
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CVey TED) 
MOTOR 
SLIDE BASES 
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*@ © ASTM Committee on Appearance 
Properties of Engineering Materials 


Reflecting the wide interest in the appearance « 
materials, the American Society for Testing Material 
has taken steps for the early organization of a ne\ 
Technical Committee on Appearance. It is planned tha 
this group will function as a central coordinating con 
mittee to provide expert guidance in this field to othe 
ASTM committees. 

The scope for the new committee, as formall 
assigned, provides broadly for improving and develop 
ing methods for describing and evaluating the appea: 
ance properties (such as color, gloss, opacity and tex 
ture) of engineering materials by specifically : 

1. Formulating terms and definitions generally appli 
cable for describing the appearance of engineering 
materials. 

Developing, or coordinating with technical com 
mittees the development of, standard methods of 
measurement of fundamental and broadly general 
appearance properties. 

Assisting the technical committees to improve ap 
pearance tests by advice and suggestions. 
Reviewing and recommending approval or revision 
of all ASTM methods of testing, existing or pro- 
posed, involving appearance factors. 

Serving, with the approval of the Board of Direc- 
tors, as liaison agent between the society and other 
organizations in matters concerned with factors of 
appearance. 


@ © Improved Insulation, Moisture Proofing 
for Electric Railway Magnetic Brake 


One of the toughest problems in environmental pro 
tection for an electrical part is to be found in the coils 
of magnetic track brakes used in high-speed electric 
railway service. As is well known, during braking, the 
shoe grips the rail by magnetic force generated in a coil 
mounted above and adjacent to the shoe. This coil must 
be rugged enough to withstand blows and _ vibrations, 
and it must function satisfactorily in dust, sand, gravel. 
wheelwash, snow, ice and salt water over a wide range 
of temperatures. 

A. G. Moreton, of the Works Laboratory of General 
Electric Company, Erie, Pa., describes an improved 
design in which a polyvinyl formal type of insulating 
compound (Formex) is used for the magnet wire, and 
a special moisture-proofing process is used to make a 
completely moisture-proof coil. 

Magnet coils on earlier brakes often had short service 
life, due largely to the fact that differences in the rate oi 
expansion between steel or copper and the insulating 
compound resulted in the formation of cracks in the 
insulation through which moisture was absorbed. The 
choice of Formex insulation appeared to solve this 
particular problem. 

The next and the most difficult problem was to d 
velop a method of potting that would produce a con 
pletely moisture-proof coil. The material with the 
desired characteristics to do this was found in one of the 
G-E Permafil compounds. These are synthetic mon 
mers and resins in which the basic components are 
therthosetting. The compound ,ysed is a liquid of lo 
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Hold it, Mister! 


before you “OK” 


How about Electrical Contacts? 


Are they of the right material? 
Are they of correct size, shape and style? 
Are they economical to assemble? 


Fansteel 
ELECTRICAL CONTACTS 


Before you put the final “OK” on designs and specifications, 

it may pay you well to consult with Fansteel. A joint study 

of your product by yourself and a Fansteel engineer may re- 

veal a less costly contact material, a simplification in style or 

assembly which may lead to substantial savings for you. 
Even if your electrical contacts appear 

completely satisfactory, you may benefit 

greatly by keeping in touch with 

Fansteel’s recent new developments in 

materials, designs and assemblies. 

Fansteel Metallurgical Corporation, 


North Chicago, Illinois. 


Send for the 32-page 
Fansteel Engineer's Handbook 
—no charge 


ELECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 


TENTH ANNUAL PRODUCT DESIGN NUMBER 








DO YOU NEED 


A SPECIAL KIND OF 


OIL SEAL ? 





n addition to standard Garlock 

KLozurE Oil Seals and Models 
53 and 63 Kiozures, we design and manufacture special 
Ktozure Oil Seals to meet every need. For instance, 
Model 54 Tangential Type Ktozures for self-aligning 
or “spherical” roller bearings where the seal must do a 
job on a spherical surface; Double Ktozures; Split 
Kiozures; Special Kiozures for Roll Necks, etc. 

Garlock KLozure Oil Seals give superior service on 
all kinds of equipment—wherever there is a bearing. 
Tell us your oil seal problems and we will supply a 
KLozurRE to meet your special requirements. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 








viscosity that cures rapidly with low shrinkage and form: 
a hard, tough and flexible insulation stable even at hig! 
temperatures. 

But use of an insulating compound with the consis 
tency necessary to completely fill all coil crevices neces 
sitated some means of retaining it in the coil until com 
pletion of the curing cycle. A metal enclosure appeared 
to be a practical solution and for this purpose a stainless 
steel case was designed which served as a spool body on 
which the coil can be layer-wound to advantage by 
machine. After winding the coil, the case is completed 





Metal-cased, moisture-proofed Formex-insulated coil for 
electric railway magnetic track brake. 


and welded to form an air-tight container. Moisture, 
air, etc., are removed from the case and the insulating 
compound is introduced and cured. 

This air-tight structure, in conjunction with the 
vacuum method of impregnating the coil, guards against 
failure through moisture coming into contact with the 
conductors of the coil. Heat is dissipated more rapidly 
from the winding. Peak current surges during operation 
are less than with the old type. All of these features 
add up to a coil that has longer life and is more reliable 
and economical in service. 


@ @ Practical Method Developed 
for Brazing Magnesium Alloy 


Adaptability of conventional brazing methods to at 
least some magnesium alloys has been announced by 
Dow Chemical Company, Midland, Mich. Furnace, 
flux-dip and torch methods, can be satisfactorily used, 
the company states, though a flux must be present to 
free brazing surfaces from oxide or other film to allow 
suitable capillary flow. As magnesium-base brazing 
alloys are used, danger of galvanic corrosive action is 
largely eliminated. 

Owing to the dependency on capillary flow (partic 
ularly in furnace and flux-dip methods) it is important 
that joints be carefully designed and proper clearance 
(0.0004-0.010 in.) be provided. Also essential is the 
proper placement of filler metal. Another point to watch 
is that in brazing magnesium there is some danger of 
flux entrapment which must be guarded against in the 
gas-welding process. Brazing temperatures range be- 
tween 1075 F and 1160 F. Dowmetal M alloy has 
already been brazed commercially, but brazing of other 
alloys is still in the experimental position. 

For furnace-brazing, the parts to be joined are assem 
bled with preplaced brazing alloys, fluxed and heated 
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They Take Repeated Punches on the Nose And Like it... 


‘GENERAL. PLATE 
DACEZ2OLLELL. 


General Plate Laminated Con- 
tacts, Buttons and Contact stock are made 
to take punishment. The solid silver con- 
tact surface is permanently bonded to a 
cost-cutting inexpensive alloy base under 
tons of pressure... making the contact 
surface harder and longer wearing. 


In addition to being more serviceable... 
better able to stand up in use, General 
Plate Laminated Contacts cost less 


410 FOREST STREET, 


GENERAL PLATE 


than solid silver contacts because silver is 
used only where needed ... at the face of 
contact. Consequently, you do not pay for 
wasted precious metal. 


General Plate Contacts are available in a 
wide range of types and sizes to meet most 
requirements. Write for information and 
engineering assistance. 


DIVISION 


of Metals and Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


50 Church Street, New York, N. Y. * 205 Wacker Drive, Chicago Hil. 
757 W. Third St., Mansfield, Ohio + 36 Eastern Ave., Pasadena, Calif. 
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Voltage 
Regulator 


No testing laboratory is complete without an Acme Electric Voltrol. 
Manually operated it provides stepless voltage regulation from 0 
to 135 volts. Regulation is accurate to within 4/10 volt adjustment. 
Operates from 110/115 volt, 60 cycle primary circuit, output voltage 
is practically independent of the load. Voltrol is available in 
portable type (shown above) and panel board mounting design. 


Write for Bulletin - 


ACME ELECTRIC CORPORATION 
3510 WATER STREET + « «# CUBA,N.Y. 


ANS VME Mead ol Yo oe 


Packs plenty of contacts in small 
space. Whether 8 points or up to 
20 points, no larger space area 
is required. Available in various 
combinations up to 6 pole, 
double-throw. Broad accept- 
ance of this new Relay has re- 
sulted in our unique engineering 
design accommodating more 
circuit arrangements without al- 
tering base area. Illustration shows adaptability of relay 
for 6 P. D. T. contacts, with 18 pins plus 2 for coil cir- 
cuit. Write for Bulletin 50-2. 


Plug Base — Remov- 
able metal cover. 
(3/5th's actual size). 


ry 


= A 
and MANUFACTURING COMPANY 


154 WEST 14th ST. . NEW YORK 11, N. Y. 

















to the proper temperature in a furnace. In flux-dip 
brazing, the assembled parts are dipped in a molten 
flux bath. Torch-brazing is similar to gas welding, 
except that there is little or no melting of the base metal. 
Standard gas-welding equipment is used with a neutral 
oxyacetylene or natural gas-air flame. 

Resulting joints are smooth and are said to require 
little or no finishing. The brazing methods can find 
special application where parts are too thin for welding. 


@ © Pocket Scales for 
Surface Roughness 


A new pocket-size surface roughness comparator for 
sight and feel comparison with machined finishes has 
been announced by the General Electric Special Prod- 
ucts Division. Known as the Surface Roughness Scale, 
the new comparator is composed of two small metal 
rules 6 inches long and 1% inches wide. These illustrate 
degrees of roughness ranging from the smoothness oi 
a bearing surface to the roughness of a flame cut. 

One side of each scale is divided into 12 surfaces, 
depicting a total of 24 different surfaces which are 





Surface roughness scales now available in pocket size 
cover 10 different degrees of finish. 


grouped into 10 degrees of surface roughness. Ever) 
degree is identified by a number which designates the 
average roughness in micro-inches. Weighing only 
three ounces, including the leather case, the comparator 
enables engineers and draftsmen to visualize, select, and 
specify surface characteristics for production work and 
machine operators and inspectors to determine by sight 
and feel comparison whether surfaces meet designated 
specifications. 


® © Commercial Standard for 
Polystyrene Colors Proposed 

The National Bureau of Standards is circulating a 
recommended Commercial Standard for Colors for 
Polystyrene Plastics to plastic materials manufacturers, 
molders of plastics, and users of plastic products, for 
acceptance. If the standard is endorsed by a sufficient 
majority of the industry, it will go into effect January 
1, 1949. 

Establishment of the standard was initiated by mate- 
rials manufacturers, acting through the Plastic Mate- 
rials Manufacturers’ Association, Inc. Eighteen colors, 
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In his search for the fountain of perpetual youth, Ponce 
de Leon would have found a perfect analogy ir the 
improved Turbo Varnished Sleeving in which there 
is inherent, in its flexibility constituted insulating var- 
nish, the antidote to hardening of the arteries. 


Besides this great step of advance in the varnishing 
process of cotton sleeving, there are insured in this 
Turbo Varnish Impregnant topmost electrical insulat- 
ing requisites—stabilized increased dielectric values, 
greater resistance to elevated temperatures, practical 
resistance to the effects of soldering-iron operations, 
acids, oils, alkalies, and electro-chemical influences. 





Non-cracking, non-chipping, non-peeling regardless é, 
of angle of bend or twist. A knock-out to commonly 
encountered insulation failures accruing from embrittle- 
ment resulting due to the effects of aging. 





LLIAM BRAND & COMPANY 


RTH AVENUE, NEW YORK 10, N. Y.—325 W. HURON STREET, CHICAGO 10, ILL. 
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Look to High Performance 


BERYLLIUM-GOPPER 





Beryllium- 
copper Power 
Element used by 
Ranco, Inc. in the 
manufacture of Commer- 
cial Refrigeration Controls. 


You can be assured of dependable operation 
of controls over a long service life when power 
elements are made of heat-treatable BERYLCO 
25S, a beryllium-copper alloy which maintains 
maximum sensitivity and gives positive action 
even at high working stresses. It is readily 
formed, even when moderately cold-worked— 
can be made to conform to closer tolerances 
than any other material—and takes on the 
highest strength and hardness of all copper 
alloys after heat-treatment. This added strength 
offers significant space-saving possibilities. 





BERYLCO 25S is available in strip, 
rod and wire forms. For specific en- 
gineering data, write for Technisheet 


No. 2. 


“7ée BERYLLIUM 
CORPORATION 


Dept. 1E, Reading 5, Pa. 


yee ' 
eee 











selected after consultation with a large number of 
molders and users of polystyrene plastics, are included. 

It is emphasized that the adoption of standard colors 
is not intended to restrict the production of other colors, 
Plastic materials manufacturers will continue as in the 
past to supply any colors desired by their customers 
when the amount involved warrants it. Mimeographed 
copies of this Standard (TS-4692) may be obtained 
from the Commodity Standards Division, National 
3ureau of Standards, Washington 25, D. C. 


* © Roller Head Seam Welder 
Has Low Inertia Ram 


In the new roller head seam welder developed by 
Progressive Welder Company, the welding wheels are 
driven by a variable speed gear reducer through com- 
pletely insulated non-magnetic drive shafts. Ram _ pro- 
ducing the welding pressure is designed for low inertia 
to give rapid follow-up, and is guided by eight large 
diameter hardened rollers to keep friction at a minimum. 

Welder is operated by a two-stage foot switch, con- 
trolling the ram cylinder (through a solenoid valve) 
at the first stage, and starting the wheel drive motor 
when depressed further. On release of the switch the 
motor stops and ram elevates. Welding transformer is 
insulated with fiber glass and mica and has shell type 
cores with pancake coils. High conductivity secondary 
coil is water cooled. 





Eight large diameter rollers are used to reduce friction 
in the low inertia ram guide. 
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HI-AMBIENTS 


Application hints on the 
complete Deltabeston line 


_2 GREATER CAPACITY 

from smaller frames is 
today’s motor demand. 
‘@ \hat makes the selec- 
tion of magnet wire 
more important than 
- ever. Deltabeston as- 
bestos- and glass-insulated magnet wires 
make the most of the space allowed for 
the windings and yet, can still take high 
ambient temperatures and overload heat. 
Motors keep running because the spe- 
cially impregnated asbestos or varnished 
glass-yarn insulations won’t bake out. 
The toughness and flexibility of the in- 
sulation, plus the extreme softness of the 
copper conductor, permit the wires to be 
used for the most intricate winding ap- 
plications. 






> 





~ 


HEATING AND COOK- 
ING equipment need 
Deltabeston. heater 
cords. The tough-rub- 
ber insulation, inter- 
mediate liner of felted 
asbestos and tight cot- 
ton or rayon braid, applied over a re- 
silient copper conductor, provide great 
protection and durability against con- 
stant, hard use. Order Deltabeston heater 
cords in any of four standard patterns. 
Or, if your requirement is 5000 feet or 
more, a special pattern can be supplied. 


































INCANDESCENT OR 


& FLUORESCENT, Delta- 
: beston fixture wire can 
lee be used for both types 


of lighting. Heat-beat- 

ing Deltabeston stays 

on the job even at tem- 

peratures as high as 
125 C (257 F). And, Deltabeston’s mois- 
ture resistance helps cut trouble on jobs 
where dampness is a factor. Be sure your 
fixtures have the protection of heat-beat- 
ing Deltabeston. 





WIRE THEM 
00 SY SU! 


Every manufacturer knows that the streamlined, modern look helps 
increase the salability of any appliance. But it’s the important, unseen 
wiring that helps to keep the appliance purchaser sold after the sale. 
That’s why so many manufacturers specify, and insist upon, Deltabeston* 
appliance lead wire whenever wiring has to beat the heat. 

These manufacturers know that the felted-asbestos insulation -of 
Deltabeston appliance lead wire provides extra-high heat resistance with- 
out sacrificing flexibility. They know that twisting, bending, and abrasion 
will not cause this insulation to crack during installation, or in service. 

Deltabeston appliance lead wire strips freely, with no fraying or un- 
ravelling. The insulation cuts clean — does not push back on the con- 
ductor. This heat-beating wire can be furnished in a variety of colors, 
and with copper or nickel conductors, in coil, spool, or reel pack. 

Why not investigate the many advantages Deltabeston appliance lead 
wire offers? For specifications or samples, just write to Section Y14-1022, 
General Electric Company, Bridgeport 2, Connecticut. 









MOISTURE-RESIS- 
TANT OR SMOKELESS 
electric stove wire is 
available in the Del- 
tabeston line. Both 
are for 300-volt ser- 
vice, and can be ob- 
tained with copper 
or nickel conductors. For temperatures 
up to 200 C (392 F), make your choice 
from one of several wires included in the 
complete Deltabeston line. Types for 300- 
or 600-volt service are available. 
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Radio or Radar Equipment? 


| THE AMERICAN BRASS COMPANY 
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PATENTED? 


RADIO PINS 





Present 3 clean-cut 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
... ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
..- closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. sx 


Waterbury Brass Goods Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 





@ © G-E X-Ray Dedicates New 
Development Laboratory 
What is described as the largest X-ray development 
laboratory in the world was dedicated at Milwauk 
Wis., recently by General Electric X-Ray Corporati: 
The new laboratory will be known as the Coolid 
Laboratory, in honor of Dr. William D. Coolidge, 75 
year-old pioneer in this field and director emeritus of the 
G-E Research Laboratory, Schenectady, N. Y. 
Coinciding with the ceremonies at the dedication oi 
the laboratory was the initial announcement by G-E 
X-Ray Corporation of a high-voltage medical diagnostic 





Dr. W. D. Coolidge with a million-volt X-ray tube. New 
Coolidge Laboratory has been recently dedicated in his 


honor by the General Electric X-Ray Corporation. 


X-ray machine, known as the Maxiscope 500. New 
design feature of the machine is that it performs 
mechanically many operations involved in the taking of 
In addition it introduces a considerably 
higher X-ray tube voltage, thus making it possible to 
obtain clearer pictures of the human body. 


X-ray pictures. 


The laboratory is said to involve a cost close to 
$750,000. Since the expansion program began a year 
ago major products developed include the Cardioscribe, 
a direct-writing electro-cardiograph said to eliminate 
any need for developing a film to read the heart’s action ; 
a direct-recording X-ray diffraction machine ; a special 
fluoroscope used by shoe manufacturers to find un- 
wanted nails in shoes ; a new line of X-ray film illumina- 
tors utilizing circular fluorescent lamps, thus providing 
better and more uniform illumination for the reading 
of X-ray films; and the Maximar 100, a 100,000-volt 
machine designed especially for treating skin diseases. 


@ @ Stress-Corrosion Test Program 
on High-Strength Aluminum Alloys 

Several high-strength aluminum alloys developed 
during the war for use in heavier, larger, and faster 
military aircraft are being investigated at the National 
Bureau of Standards to determine their ability to with- 
stand the highly corrosive conditions encountered in 
tropical areas. Both new test methods and new appa- 
ratus have been developed for accelerated tests of stressed 
samples in corrosive solutions. 


Specifically investigated were aluminum alloys 75S-1, 
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This Head is askew 


These Threads are eccentric 





Circle ® Bolts and Nuts... both standard and 
special . . . are used in large volume by leading 
manufacturers of quality products. The depend- 
ability of these bolts has been tested time after 
time and proven in thousands of applications. 


BUFFALO BOLT COMPANY 


North Tonawanda, N.Y. 


These Heads and Threads are true SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Co p., 
50 Church Street, New York City 


aie x«(B)BOLTS 
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ULE ane 
IV es 


Large in size? Small? Porcelain provides the 
widely desired qualities of high dielectric and 
physical strength, long service life, resistance to 
moisture, extremes of temperature and most 
acids. In addition, as the illustration shows, Uni- 
versal Porcelain can be produced in intricate 
design to fit exacting specifications. A Universal 
engineer will be glad to work with you on your 
insulator problems. Phone, wire or write. 


me UNIVERSAL 


1540 EAST FIRST STREET 


@ Handy. space-saving, mighty tough 
little oil tubulars now available in volt- 
ages up to 6000 D.C.W. Ideal for television 
receivers, oscillographs, transmitters, test 
equipment, and other applications calling 
for trouble-free service. Note special in- 
sulating sleeve bushings providing neces- 
sary creepage distarce without increas- 
ing diameter or length. 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


Oil-impregnate2 pazer 
oil-filled 
corrosion - proof meta 


section, and 


case. 

* 
Hermeticaliy sealed. In- 
sulated jacket. Central 
radial mounting strap. 

é 
Voltage ratings from 
2500 to 6000 D.C.W. 

® 

Caracitances from 
.0005 to .1 mfa. 
« 


Write for literature. Let 
us quote on your needs. 


FOR RADIO-ELECTRONIC AND 


WSO 


capacitors 


INDUSTRIAL APPLICATIONS 


R-301-T, R303-T and the artificially aged 24S-T, an 
aluminum-copper-magnesium alloy. Marine-atmosphere 
exposure tests of these materials under similar experi- 
mental conditions indicate a high degree of correlation 
between results of the laboratory tests and what may be 
expected in actual service. 

In the bureau’s investigation, standard ASTM fiat 
tensile specimens with '%-in. reduced sections were 
tested both in the laboratory and in a marine atmosphere 
under a stress equal to three-fourths of the yield 
strength. In the laboratory, stressed samples of all alloys 
were continuously immersed in a sodium chloride- 
hydrogen-peroxide solution. Alloys containing zinc as 
an alloying element (R303-T and 75S-T) were also 
exposed in a boiling 6-percent solution of sodium 
chloride. Unstressed specimens were subjected to the 
same corrosive conditions in order that the effect of 
stress in increasing corrosion damage could be evaluated. 
All clad materials were tested with the cladding intact 
since the purpose of the tests was to determine the 
resistance of the commercial alloy as actually used 
rather than that of the core material itself. Losses in 
ultimate tensile strength and per cent elongation were 
taken as criteria of corrosion damage. 


Not Subject to Corrosion Cracking 

Results of the investigation indicate that flat, bare 
24S-T aluminum alloy sheet aged 4 hr or longer at 375 F 
is not susceptible to stress-corrosion cracking in either 
the laboratory or marine atmosphere tests, and is at 
least as resistant to the combined action of stress and 
corrosion as the commercially heat-treated but unaged 
material. It was found that aging of a sample of this 
alloy for 3 hr at 385 F produced an increase in yield 
strength of about 25 per cent above an initial value of 
approximately 50,000 psi, an increase in tensile strength 
of about 3 per cent above an initial value of approxi- 
mately 70,000 psi and a decrease of about two-thirds in 
the initial elongation of 17 to 18 per cent. Similar results 
were obtained when the material was aged for 20 hr at 
350 F, 5 hr at 375 F or 1% hr at 400 F. 

Samples of the other alloys that were tested with the 
exception of R301-T, a duralumin-type alloy, clad with 
a high-strength alloy, were found adequately resistant 
to stress-corrosion cracking. The failure of the R301-T 
samples was the result of the penetration of stress-cor- 
rosion into the core material at the machined edges of 
the relatively narrow (1% in. wide) specimens that were 
tested. Such damage would probably not be significant 
in wide sheets, particularly those cut by shearing. 

It was apparent that the short-time laboratory tests 
developed by the National Bureau of Standards give a 
good indication of the corrosion resistance to be expected 
of the unclad alloys in a marine atmosphere. 


@ @ Krypton-Filled Fluorescent 
Lamp for Higher Efficiency 

Efficiency gain of 17 per cent in fluorescent lamps has 
been achieved according to the Westinghouse Lamp 
Division by the use of krypton gas instead of the more 
commonly used argon. 

The design change has been applied specifically to an 
85-watt, 60-in. long, 2\%-in. diam tube. It is claimed 
that this lamp provides the equivalent light power and 
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right Tite 


for your job 


Ik you want to get the electrical insulating 
material best suited to improve product per- 
formance, here’s an engineering service worth 
investigating. Experienced Continental- 
Diamond engineers will welcome the oppor- 
tunity of working with you from the start of a 
job to its completion. Backing them up is a 
complete line of insulating plastics with un- 
usual combinations of electrical, chemical and 
mechanical properties. There’s Diamond 
Fibre for toughness, wear resistance, and 
light weight, Vulcoid for superb arc resist- 
ance, toughness, good dielectric strength and 
fair moisture stability, Dilecto for structural 


DE-5-48 
BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


strength and dimensional stability. All in all, 
there are five different C-D Plastics subdivided 
into grades to fit your specific application. 

Take advantage of this complete plastics 
service designed to help you improve product 
performance, lower unit costs. For personal 


» engineering help or prompt delivery of insulat- 


ing plastics, call your nearest C-D office today. 


C-D HIGH-STRENGTH PLASTICS 
Diamond Fibre—Vulcanized Fibre 
Vulcoid—Resin Impregnated Fibre 
Dilecto—Laminated Thermosetting Plastic 
Celoron—Molded High-Strength Plastic 
Micabond—Bonded Mica Splittings 


SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES 


. - 
| Py OLE | Se FIBRE COMPANY 
Established 1895 .. Manufacturers of Laminated Plastics since 191T—NEWARK 13 ¢ DELAW ARE 
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SF a OF aw aoe ane ow e- 


GET OUT OF THE WOODS / 


Let’s face it. We all get too close to the trees some- 
times; then we can’t see the woods. Take the man 
who keeps a worried eye cocked at the rising costs 
of copper, steel, and other materials. That worried 
eye would light up if he’d remember a certain wonder- 
fully adaptable material that can pull him right out 
of the woods. 


That’s right . . . plastics! Boonton has production 
capacity to spare for plastic molded products—and a 
bunch of engineers who can make your molding 
problems come out right. They'll save you money, 
too, because Boonton men know where to economize. 


Want to see the woods from the outside? Write 
or phone The Boonton Molding Company, 
Boonton 6, N. J., Boonton 8-2020. 


| Molding is Our Meat! 


If you have a molding problem or a product 


i a 


which can be plastic molded, call on the Boonton 
Molding Company. We're fully equipped to mold 


by all four major molding processes, in medium 
and large runs. 


SDR E7, 





MOLDERS OF MOST PLASTICS BY MOST METHODS 
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service life of a 100-watt argon-filled lamp. Dimensions 
and electrical characteristics are the same, so the 85-watt 
krypton-filled lamp can be used in the 100-watt fixture. 

Experimental work in the krypton-filled tubes is 
understood to have begun in 1939, but only recently |ias 
it been possible, the company states, to obtain sufficient 
quantities of the gas to begin large-scale commercial 
output. 





* © Record Changer Plays Both Sides 

Both sides of a record can be played automatically 
without turning the record over in the new Model 71 
Playmaster made by Markel Electric Products, Incor- 
porated. The unit illustrated is designed as a replace- 
ment for a conventional record playing unit in a radio- 





Pickup head with two needles plays underside of record 
above as well as top of record below. 


phonograph combination. Controls are designed to per- 
mit playing one side continuously from a stack or both 
sides in sequence. 

Pickup head is equipped with two needles, one ex- 
tending upward to play the under side of the record and 
the other in conventional position. Needle pressure for 
either direction is said to be 1% oz. Automatically 
stops and shuts off when the last record is played. 


@ @ OTS Reports Available on 
German Research in Klystrons 


A report on German wartime work in the field of 
velocity-modulated electron tubes (klystrons) is an- 
nounced by the Office of Technical Services, Depart- 
ment of Commerce. 

The report has been condensed from a variety of 
Allied intelligence reports and indicates that German 
development in this field was fundamentally influenced 
by Allied improvements as successive tube models were 
captured. Separate accounts deal with work at various 
German research centers. An index of the klystrons 
discussed and their operating characteristics is provided 
at the end of the report. 

The report is identified as PB 81566, German War- 
time Research and Development in Klystrons, (33 pp 
including drawings and tables, $4.00 photostat, $1.79 
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N the big electric motors that power heavy industry, dis- 
I tinguished performance records can be traced to im- 
provements in the physical and electrical properties of 
electrical steel sheets. 

Many of these improvements—which also have brought 
new efficiency to the transformers that deliver, and the 
generators that provide, the electric current—have been 
contributed by the technicians and metallurgists of United 
States Steel. 

Forty-five years of constant research and experiment 
have made U-S:S Electrical Steel Sheets among the finest 
produced today. And similar efforts will continue to provide 
electrical sheets that insure top efficiency and dependable 
operation for electric motors, transformers and generators 
of all types and sizes. 

Whenever you are considering electrical steels for equip- 
ment that produces, distributes or uses electrical power, our 
specialists will be glad to help you select the proper grade 
of electrical sheet for each special use. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 
7-599 


UNITED STATES STEEL 
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REVOLUTIONARY SOLDERING IRON 


New Iron Steps Up Efficiency . . . Boosts Output 


Pd svi, SOldetron 


Tr. Mark Reg., Pat. Pend. 


Fingertip control... 
Permits long periods 
of soldering without 
fatigue... High 
working output... 
Low current drain. 





ew 3 ounces, it 
Lenders 
© Readily interchangeable tip-heeds; 
alone ee 

e to use for every type ef 


Reedy for ettech- 
nd 


ment @ operction 

on 110 V A.C., 

50-60 cycles through 

tronsformer supplied 

with iron, or 6-8 volt A.C. or 
D.C. without transformer (from 
en automobile battery). 


Overeli size 914” x 15/16”; ship. 
wt. epprox. 4 ibs. 





IDEAL FOR PRECISION WORK: Revolutionary in design, 


this featherweight precision iron has all the advantages of light 
weight and smal! size, making it ideal for fine precision work 
in * d-to-reach"’ places. 


NEW FEATURES: Weighs only 3 ounces . . . Heats up in 20 
seconds from a cold start . . . Fingertip button permits control 
of temperature to suit any operation . . . Retains heat with switch 
off up to one minute, then requires only 3 seconds to reheat 
for operation at maximum efficiency . . . Bakelite handle with 
cork covering insures comfortable cool grip. 

PRICE, including transformer and Tip-Head “A”, $13.95 


Menufacturers: Order sample unit, test its great efficiency! _ 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Dept. E.M. 












ee 

/ 4 | 
eee PROVIDE DELAYS RANGING 

aaaew FROM | TO 120 SECONDS 


Fi EATURES: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet’ 








Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage regu- 
lation . ... For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


a Wadi CO., 561 Broadway, New York 12,N.Y 


FT 
Ww 








microfilm). It is available from the Library of Congre: 
Photoduplication Service, Publication Board Projec:, 
Washington 25, D. C. Check or money order should |. 
made payable to the Librarian of Congress. 





@ © Fluorocarbon-Type Polymer 
For High-Temperature Uses 


Research development in the field of fluorocarbon, 
and related compounds—potentially a vastly important 
family of organic chemicals—has resulted in the current 
announcement of a trifluorochloroethylene polymer 
claimed to have unusual chemical inertness, high stabil- 
ity, and satisfactory properties over a temperature range 
from —320 F to +390 F. Designated Kel-F, this plas 
tics material is a development of the M. W. Kellogg 
Company, Jersey City, N. J. Production of commercial 
nature is still of limited character. 

In chemical structure the fluorocarbons are similar to 
the hydrocarbons found in petroleum, except that the 
hydrogen radical, which is particularly sensitive to chem- 
ical attack, is replaced by fluorine. In effect, the prop- 
erty of extraordinary chemical inertness in the former 
is due to the molecular structure where each carbon 
atom is protected by a fluorine atom. 

Kel-F differs from a straight fluorocarbon structure 
in that some of the fluorine is replaced by chlorine. 
Four-fifths of its weight is made up of two halogen 
fluorine and chloride. It is colorless and transparent in 
its natural stage, although it can be blended with solid 
fillers and coloring agents. 


Exhibits Marked Chemical Inertness 

An unusual balance of properties is claimed for the 
material. In summary these are as follows: 

High stability. No effect has been observed after pro- 
longed exposure to concentrated sulfuric, hydrofluoric 
and hydrochloric ‘acids, to strong caustic, to fuming 
nitric acid, agua regia and other very strong oxidizing 
materials. Resistance to weathering is said to be 
excellent. 

Pump packings, valve seats and other applications 
where corrosive gases and liquids are processed, are 
indicated as excellent applications. Transparency of the 
material suggests use as a substitute for glass in instru- 
ments where glass would be attacked. Laminations with 
wire cloth or glass cloth are a possibility for a number 
of applications where chemical inertness and mechanical 
strength are desired in combination. Potential uses 
based on the excellent weathering characteristics are in 
automatic signal devices for outdoor use, instruments, 
electrical insulation, etc. 

Low cold flow. Kel-F is said to have a good “‘mem- 
ory” in that while it deforms slightly under applied 
pressure it returns to its original shape when the pres- 
sure is released. 





Gasketing Applications Important 

This low cold-flow characteristic is cited as a useful 
property for gaskets, valve seats, pump diaphragms and 
all other uses where a resilient material is desired, 
whether or not chemical inertness is also required. A 
particularly useful application is for the seating mate- 
rial of air- or gas-pressure release valves which are 
closed for long periods of time. The constant spring- 
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TELL A BIG STORY 


. « - about low-cost plastic inserts | 
custom molded by GENERAL INDUSTRIES | 


These small parts—brush holders, screw caps and commutators for 
fractional horsepower motors—have been produced in quantity by 
The General Industries Company since 1924. In each part, plastic 
and metal are combined efficiently and economically to meet the 
specific requirements of the application. 





With modern tools for machining of metal inserts, and advanced 
techniques for molding these inserts in plastic materials, General 
Industries offers prompt delivery of such parts at lowest possible 
unit cost. 


Other custom molded parts currently being produced by General 
Industries range from small control knobs to large intricate cabinets 
and housings. General Industries’ extensive production facilities in- 
clude a complete range of presses for all types of compression, 
transfer and injection molding processes. 


Backed by more than 40 years of experience in the development and 
advancement of molded plastics, General Industries’ engineers 
gladly will assist you in any problem involving these versatile mate- 
rials. Write today to: 


eae TT Le 


DEPARTMENT W e ELYRIA, OHIO 
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*% The Clarostat Series CIB Attenu- 
ator meets the need for a constant- 
impedance control capable of han- 
dling considerable power with low 
insertion loss. Provides linear atten- 
uation. Serves as an output control 
to one or more loud-speakers. Widely 
used today in P-A and sound-picture 
systems. 


* Engineering Bulletin 102 
on request 
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Dissipates 10 watts at 
any setting. 

* 
Linear up to 30 db., in 
10 steps, beginning at 
absolute zero 

* 


In several ohmages. Fibre- 
glass resistance elements. 
Single-hole mounting. 

* 
Only 2-3/4" long by 2” 
diameter. 


PA 


cm UOC 





Transformers 


For The Right Voltage 
In The Right Place 





loaded pressure that closes the valve subjects the valve 
seat to incremental cold flow tendencies which are suc- 
cessfully resisted by Kel-F. 

Combined with its high mechanical strength, stabil 
ity and good electrical properties the low cold-flow 
property would appear to make the plastic a desirable 
wire-coating material where the pressure due to several 
layers of wire might cause enough cold flow to short 
circuit electrical equipment. 

Stability over wide temperature range. Satisfactory 
properties are claimed over a temperature range of 
700 F—from a low of —320 F (liquid nitrogen) to a 
high of 390 F. 

Good electrical properties and a zero rate of water 
absorption provide another combination of properties 
indicating potential use in electrical equipment where 
water condensation is a critical problem. Properties of 
high heat resistance should permit use of Kel-F-coated 
wire in the design of such electrical equipment as motors, 


Properties of Trifluorochloroethylene Polymer 
—a High-Temperature Plastic 





Property Test Result 

Specific gravity 2.1 
Tensile strength at 86 F psi 9400 
Elongation at break 86 F, % 127 
Coefficient of linear expansion (-320 F 

to 167 F) 3.5 x 10% 
Specific resistance, ohms 5x 1017 
Dielectric strength short time volts/mil 

(0.006 in.) 2500 
Dielectric constant at 60 to 10° cycles 2.3 to 2.7 
Water absorption, % 0.00 


Outdoor weathering no detectable change 





Source: Kel-F material, M. F. Kellogg Company, Jersey City, N. J. 


process control instruments and communication equip 
ment for operation at relatively higher temperatures 
than are commonly met. Due to the chemical inertness 
of this material, such equipment should also be able to 
operate efficiently in a corrosive atmosphere or under 
corrosive conditions. See table for other properties. 

The material is said to be readily fabricated by con 
ventional machinery designed for use in the range of 
550-600 F. It may be compression-, transfer-, or injec- 
tion-molded, or extruded. Producers state that it has 
been fabricated in the form of sheets, films, tubing, rod, 
shaped pieces or as insulation on wire, and that it can be 
readily punched and drilled or 
tolerances. 


machined to close 

An interesting property claimed for this plastic is its 
amenability to heat treatment. Much as the properties 
of steel may be widely varied by tempering or heat 
treatment, so the properties of this material may be 
varied over a considerable range. It may be made rel 
atively soft and resilient, resembling a plasticized mate- 
rial, or harder and less yielding. Significant feature of 
such treatment is that no sacrifice of any of the stability 
characteristics of the plastic is involved and no volatile 
plasticizing agent is required, thus guarding against 
change in properties through volatilization. 

Obviously, the properties discussed above are based 
on experimental observations and the applications indi 
cated are still subject to exploratory work. Cost—as 
with a “sister” polymer, polytetrafluoroethylene, de- 
veloped during the war—is a major obstacle. 
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If you have a problem of vibration, impact, or trans- 
mitted noise, the engineering staff of United States 
Rubber Company may be able to help you. By means 
of engineered rubber mountings carefully and specifi- 
cally designed for each job, U.S. scientists have 
solved many such problems in a wide range of indus- 
trial installations. They will be glad to analyze your 
problem, whether the product involved is big or small, 
whether it be in the planning stage or already com- 
pleted. Write Mechanical Goods Division, United 
States Rubber Company, 1230 Avenue of the Ameri- 
cas, New York 20, New York. 
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A PRODUCT OF 


(Left) Apartment house tenants were 
complaining about noise and vibration 
in this elevator installation. U.S. engi- 
neers recommended installing three 
Angle Type U.S. Royal Safety Mount- 
ings. The machine’s weight was prop- 
erly distributed on these rubber bonded- 
to-metal mountings. Transmission of 
vibration and noise created by oper- 
ation of the elevator equipment was 
eliminated. Also, elevators now stop 
and start more smoothly, and mainte- 


nance costs have gone down. 


(Below) Police radio insulated against 
vibration and shock. When the police 
speed to emergency assignments, 
broken radio tubes or interrupting 
noises can be disastrous. Such diffi- 
culties have been eliminated by the 
proper use of cylindrical type U.S. 
Royal Rubber Mountings which ab- 
sorb vibration and shock and protect 
the sensitive instruments. 


UNITED STATES 
RUBBER COMPANY 
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Now Licensed to 


Make and Sell 
all Types of: 


PHILLIPS 
HEAD SCREWS 


‘ 
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ALSO ...- manufacturers of: 


% STAINLESS STEEL standard screws. 


% Sheet Metal Screws 
Stainless Steel. 


steel and 


% Brass, Aluminum, Bronze and Alloy 
Steel Screws. 


% Sems and Sems-Phillips Head Screws. 


(amcar PRodUCTs (0. 


-608 18th AVENUE, ROCKFORD, ILL. 
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® © Real Quartz Crystals 
Can Now be Manufactured 

Clear crystals of real quartz, identical in every way t 
those produced by the processes of nature, are now 
being grown inside steel bombs at Bell Telephone Labo 
ratories. The accomplishment was described in a pape 
by Ernest Buehler and Alfred C. Walker, presented at 
a meeting of the International Union of Crystallography 
at Harvard University. According to the authors, these 





Two quartz crystals on the left, free from imperfections, 

were grown from seed plates sliced from natural crystal. 

On the one at the right, grown from a natural crystal, 

synthetic growth at one end was marred by development 
of spurious seeds. 


experiments have been so successful that commercial 
manufacture appears possible for the near future. 
Starting with a small seed plate, suspended in a spe- 
cially constructed bomb and subjected to unusually high 
temperatures and pressures, the crystals can grow to 
more than an inch long in a month. These crystals are 
not a substitute; they have a composition identical to 
the quartz crystals found in nature. The only difference 
is that they are synthetically produced, but due to the 
controlled uniformity of such production, the syntheti- 
cally produced crystals are said to be superior to nat 
ural ones. The basic methods used are in many re- 
spects like those developed for growing water soluble 
EDT crystals, but growth rates have been higher. 





@@In germicidal lamps, direct rays from the tube must 
be kept from reaching the human body. Permanently 
positioned baffles in a fixture would therefore limit the 
mounting height and position. Adjustable baffles are 
incorporated in the Hygeaire lamp made by American 
Sterilizer Company which allows greater leeway in 
mounting the unit and also prevents radiation leakage at 
the ends. For maximum distribution of radiation where 
it is wanted, a polished reflector is mounted behind the 
germicidal tube. 
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®ecause our cords are by ROME CABLE 







Approved by 
Underwriters’ Laboratories 






Type SV—2 Conductor Rome 40 
Rubber Jacketed Cord 





It is the dependable high quality of Rome Flexible 
Cords that enables them to “take the gaff’’ of 
abusive service year in and year out... and 
with greater safety. Today, more than ever, pur- 
chasers of electrical appliances are insisting 
upon safe cords. That's why more and more 
, appliance manufacturers are coming to Rome 
| Cable for their flexible cord requirements. 

; You, too, can realize the bonus value of a 





able service. 
Rome Flexible Cords are available as Rome _ There's a Rome cord for every need... 
Write for Circular 101 §0Q Neoprene Jacketed, Rome 40 Rubber Jacketed, 
Rome 60—Type SO 


au iteeteene an and Rome Synthinol* Thermoplastic Jacketed, 

wilated wises and ca- cs best fits your needs. Rome 60 and Rome Syn- Rome 40—Type §S, SJ, SV and POS] 

asking. S-: thinol* types are highly resistant to oils, acids, Rome Synthinol*—Type ST, SJT,SVT, POT 
*TRADEMARK REGISTERED IMOisSture and flame. 
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It 
THE INDUST 


THE BACKGROUND TO PRODUCT DESIGN 


Factory sales of electrically operated 
products for first half of 1948 show a mixed 
trend as compared to last year, but the major 
appliances are substantially ahead. Rising 
prices still constitute a critical factor. 


OUNTING prices on basic materials and fabri- 
cated products are still the most sensitive 
element in the industrial picture. It is signifi- 

cant that the National Association of Purchasing Agents 
in its August review records the longest list of price 
increases ever reported in one survey period. It is 
crystal-clear that the situation is being sharply reflected 
in industrial orders, in consumer spending, in an uneasy 
feeling that we are perhaps moving from a “boom” to 
1 “bust” period. 

Yet economists and industry leaders alike feel that 
this is putting the worst construction on the current 
conditions. The postwar boom period may be approach- 
ing its end, but this does not necessarily mean that 
prosperity as such must go down the economic drain. 
For basically the two are not inextricably related. Actu- 
ally, it is not disputed that the sounder condition for a 
national economy is a prosperity divorced from boom 
psychol ey. 

Some of the current evidences of declining industrial 
activity and of slackening consumer buying—and you 
can't ignore them—may therefore in reality constitute 
elements of strength—potential if not immediately 
apparent. Industrial purchasing agents can decide to 
“live off their fat” for a while and so cut down on 
forward commitments for materials “priced out of line” 
Manufacturers can concentrate on soundly designed, 
closely priced products. The consumer can continue 
his present trend to caution and rejection of inflationary 
spending. Labor can be realistic and restrain itself from 
a fourth round of wage increases. If all these and 
related factors come into play, we may safely count on 
adjusting ourselves out of a boom period into a period 
of normal prosperity. 


Living Costs Affect Appliance Demand 
Agricultural commodities are a far cry from electrical 
manufacturing, but the real prospect of an imminent 
decline in farm products with a concomitant drop in the 
cost of living should beneficially affect consumer pur- 
chasing power in non-food items. It would not be dis- 
puted that with the consumer’s budget for food at the 
straining point there is little incentive or even ability to 
buy appliances ! 
3eyond all these factors, there are two major but- 
tresses to the economic structure: (1) the defense pro- 
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Developments reviewed and interpreted 


gram; and (2) the European Recovery Program. 
Defense news, as one Washington commentator says, 
has already become “business news.” So-called “phan- 
tom” orders are already percolating through various 
key industries, with the machine tool builders said to 
already have stand-by orders for some 100,000 units. 
The European Recovery Program is already swinging 
into high-level operation. Actually, it is moving steadily 
out of the “relief” phase into the “recovery” area. 

The plus factors are of course negated to some extent 
by the additional drain these two programs will put on 
critical materials. But a wise system of voluntary allo- 
cations plus ingenuity on the part of manufacturers and 
their engineering staffs in the use of less critical mate- 
rials may help solve the problem. It must also be con- 
sidered that industrial “peacetime” production and con- 
sumer demand will strike an inevitable balance and that 
this will just as inevitably bring in a levelling of con- 
sumer needs. But this should be a perfectly acceptable 
price for a condition of normal prosperity. 

We've had ominous prophecies of recessions and 
worse since the late summer of 1947. Perhaps we've 
outstayed our luck, but all the factors still indicate 
despite the danger signals cited—that the foundations 
of our economy are sound and sturdy from the base-rock 





1948 Factory Sales of Selected Electrically 
Operated Products as Compared to 1947* 
(All figures shown are in units.) 


\First half| First halfSecond half 





Products | 1948 1947 | 1947 
Refrigerators 2,016,523 | 1,477,191] 1,716,558 
Ranges, over 2% kw | 671,023 | 473,057} 570,654 
Clothes washers (standard) |2,259,775 | 1,754, 639| 2,065,464 
Clothes washers (portable) | ¥ 51,437"; 251,270 246,587 
lroners 270,569 268,309 331,066 
Vacuum cleaners 1,810,452 | 1,829,004; 1,970,593 
Flat irons 2,144,914 | 3,343,849; 3,086,951 
Water heaters 371,094 397,049 | 433,724 
Toasters (automatic) | 1,633,814 948,824| 1,026,005 
Toasters (non-automatic) | 172,374 342,522 284,024 
Radio receiving sets 

(all types) 17,466,523 8,564,265} 8,952,841 
Television receivers | 278,896 | 46,379) — 132,192 
Oil burners | 163,616 563,180 620,663 
Mechanical stokers | 32,161 | 26,665) 42,243 


143,316 | 204,019 253,743 
233,413 136,339 | 152,424 


Warm air furnaces 
Farm and home freezers 


Motors, integral, polyphase 
induction, 1-200 hp 


Motors, fractional-hp, | 
all types '7,211,946 7,800,106 7,458,567 


488,880 | 604,537 501,327 








* Compiled from industry and government sources by the Mar- 
ket Research Department of ELECTRICAL MANUFACTURING. 
> Four months only. 
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what the 
WELL-DRESSED WIRE will wear! 


rr e . . 
[HERE’s a new look for wire, too .. . jackets 
made from Marvinol®, the better vinyl resin. 
Look at these advantages Marvinol offers! 


MORE STABILITY! 


Marvinol offers superior stability in processing and in end 
products. High molecular weight gives extra toughness 
... Vet it is easy to extrude, injection mold or formulate 
by other processes. Wire covering made from Marvinol 
has greater resistance to heat and light, greater low 
temperature flexibility, may be brilliantly or deli- 
cately colored. 


MORE UNIFORMITY! 


Marvinol resins are a development of Martin 
research and Martin’s quarter-century of 
plastics experience. They're being pro- 
duced in the world’s most modern chem- 
ical plant to assure you of unexcelled uni- 
formity. The Glenn L. Martin Company, maker 
of Marvinol, does not compound or fabricate 

in the plastics field. Lf you coat, buy or 

use wire, our sales engineers and fully 

equipped customer service laboratory offer full 
technical cooperation. Write on your company 
letterhead to: Chemicals Division, Dept. K-10, 
The Glenn L. Martin Company, Baltimore 3, Md. 


te. © 





RESINS, PLASTICIZERS AND STABILIZERS, PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY - AN INTERNATIONAL INSTITUTION 
“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN" 
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up, and that, barring international emergency, no major 
decline is in sight. 

Stripped down to its essentials it means that business 
can still remain at prosperity levels for an indefinite 
time to come provided—and that’s the big word— 
there’s complete and voluntary cooperation on all levels 
of American life. General Electric Company, which 
earlier this year conducted a forthright and enlightened 
campaign for price reductions both in basic materials 
and finished products, has keynoted the case in a recent 
statement about as cogently as possible: ““Here’s what 
we have each got to do—we believe—if we are to solve 
this critical problem (of higher prices) intelligently : 
“1. Each of us has got to restrain himself sensibly in 

his own and his country’s interest. We have got 

to stop wasting our present savings and begin 
making new savings. 

“2. Each of us has got to tell his representatives in 
government that we want to pay as we go. 


“3. Each of us as an individual worker or manager 
must produce more—exercise ingenuity and 
effort to give a bigger and bigger value in full 
realization of how that is for the good of each 
and all. 


“4. Each business man must ‘save’ or hold back a 
substantial portion of earnings and plow them 
into expanded and improved equipment and 
methods to increase output per worker—as well 
as total production.” 


One of the points made by G-E in this statement— 
that of worker productivity—will undoubtedly be 
stressed more and more frequently and insistently as 
the competitive phase of our economy accelerates. The 
seriousness of this factor was highlighted in a dramatic 
appeal by General Manager Leon R. Ludwig direct to 
the 7,100 employees of the huge new Westinghouse 
motor plant at Buffalo, N. Y. Placing the issue squarely 
before the workers, Mr. Ludwig said, in part: 


“We are not getting the production of which we are 
capable. Production schedules are not being met. 
Customers are dissatisfied. We are losing money. 
Obviously this condition cannot continue if we are 
to stay in business and have jobs. 

“How do we lick this problem? Simply by doing a 
fair day’s work. This is what we mean by doing a 
fair day’s work: The amount of production which 
can be made with reasonably good effort and which 
is necessary to meet factory cost requirements.” 


Sales of Major Appliances Are Up 

So much for a general purview of the situation as the 
year enters its final quarter. Here are some significant 
highlights on production and sales figures covering 
basic materials and_ selected electrically operated 
products: 


Appliances. Factory sales for the first half of 1948 
(see table) can now be evaluated as against last year’s 
performance. The major appliances—refrigerators, 
ranges and clothes washers—continue to show strength 
with sales appreciably higher than for the first half of 
1947, also exceeding the totals for the last half of 1947. 
Refrigerator sales of 2,016,523 units for the first half 
of this year topped those for the same period last year 
by 539,332 units and the last six months of 1947 by 
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299,965. In ranges (over 2% kw) the gain too was 
significant. First half of this year showed total sales of 
671,023 units, up by 197,966 from the first half of last 
year, and up by 100,369 from the last half. Clothes 
washers jumped by 505,136 units from the January- 
June 1947 total and by 194,311 from the July-December 
1947 aggregate. 

A less favorable showing is made in the other items. 
Vacuum cleaners have continued their decline that 
began this April, and as a result, the half-year figures 
of 1,810,452 units are down by 18,552 from the equi- 
valent period last year, and down by 160,141 units from 
the record sales established during the last half of 1947. 
The indications are that consumer needs in this item 
are being satisfied. July figures just announced by the 
Vacuum Cleaner Manufacturers Association show sales 
of 229,535 units, down by 10.4 per cent from June. 


Television Industry Booming 

Consistent declines are also noted in flat irons, water 
heaters and non-automatic toasters. On the other hand, 
sales of automatic toasters have jumped by a whopping 
72 per cent or 684,990 units from the same period last 
year. This may indicate a buyers’ preference for the 
automatic type or a greater sales-resistance in the lower- 
priced buying brackets. 

Radio and Television Receivers. As expected, sales 
of radio receiving sets of all types (television excluded ) 
have been falling off, as postwar buying needs began 
to be filled. Between the first half figures for 1947 and 
this year the minus difference is 1,097,742 sets. The 
decline from the record sales for the last half of 1947 
is 1,486,318. The downward trend in radio receiver 
output was continued in July (according to the latest 
figures released by the Radio Manufacturers Associa- 
tion), with the output of all sets sagging to 1,049,517 
from the 1,113,870 reported in June. 

On television receivers, however, the sales are steadily 
mounting. Output for the first half of this year— 
278,896 units—was approximately six times that for 
the same period last year, and more than double that 
for the last half of 1947. It exceeds by 100,325 units the 
entire production for 1947. July shipments, however, 
dipped to 56,089 sets as against 64,353 in June. Sea- 
sonal market conditions as well as vacation shutdowns 
were probably the primary causes for this reversal. 

As to television output as a whole, no one is denying 
that the output is lagging far behind public demand. 
The reasons for this condition are various and involve 
both production difficulties and insufficient supplies of 
special television components, among which, of course, 
the tubes play no inconsiderable part. The opinion of 
some industry sources that a critical stringency of tele- 
vision tubes is likely to be the major limiting factor in 
an adequate production of TV sets is not too generally 
accepted. Proper evaluation of television set output has 
to bring in the fact that an average television receiver 
requires the equivalent of the standard components of 
several average radio receivers. (See the article, “Tele- 
vision Now a Major Market for Components,” appear- 
ing elsewhere in this issue for a detailed discussion. ) 

In radio receiving tubes, July sales dropped to 
9,637,244 units, as against June sales of 15,114,272. 
Here again, seasonal conditions as well as declines in 
purchases were the contributing causes. Total sales for 
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Only HOOVER does all three 


Modern machines are being constantly designed for faster operating speeds. 
These higher speeds demand bearings with raceways so smooth as to reduce friction to 
a minimum. Grinding and polishing of ball bearing raceways is no longer sufficient. To provide 
the mirror-smooth surface necessary at high speeds, Hoover has developed a method of honing the raceways é} 
by production line methods. That is why manufacturers everywhere are finding that Hoover Ball 
Bearings have 30% longer life . . . 30% greater load carrying capacity . . . and a 
smoothness and quietness heretofore unheard of. 









THE ARISTOCRAT ry 


OF BEARINGS 4 


America’s only Ball Bearing with HONED RACEWAYS 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICH. 
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WET PROCESS PORCELAIN 





FOR YOUR PRODUCTS 


Making the dest wet pro- 
cess porcelain is possible 
only through combining 
special skills, equipment, 
highly trained personnel 
and the lessons experience 
teaches in producing every 
conceivable type of in- 
sulator. 

That’s why PORCELAIN 
PRODUCTS’ Specialists 
are experts in speeding 
production, cutting costs, 
analyzing your design 
problem to give top econ- 
omy and insulation values. 
Send your inquiries today 
along with prints and speci- 
fications. 






















lend Maa tte 


PARKERSBURG, WEST VIRGINIA 


286 


the first seven months of the year were (as reported by 
RMA member-companies) 109,643,207 tubes. 

Heating Equipment. The keen demand for oil burn- 
ers during the winter of 1946-47 was reflected by factory 
sales of 563,180 units during the first half of 1947, and 
the demand continued to expand until sales reached 
620,663 units during the closing half of the year. Th: 
first half of 1948, however, showed a decided slump 
with sales sinking to only 163,616 units. Two reason: 
probably account for this decline: (1) Difficulties i1 
obtaining heating fuel and a switch to coal; and (2) 
filling previously accumulated demands. | Sales oi 
mechanical stokers have been on a rather even keel. 
Warm air furnaces have dipped appreciably in volume 
Sales were 143,316 units for the January-June period, 
60,703 units under the equivalent period last year, and 
110,427 below the last half of 1947. 

Freezers: Reflecting a growing new market, the sales 
of farm and home freezers have shown a consistent rise 
during the past eighteen months. Sales for the first six 
months of 1948 were 233,413 units (both farm and 
home types) as against 136,339 for the same months in 
1947, 

Motors. Sales of fractional-horsepower motors fo1 
all types have held up well, supported particularly by 
the continuing high demand for refrigerators, clothes 
washers and vacuum cleaners. Six-month total for 1948 
was 7,211,946 units, or 588,160 units under the first half 
of last year, and 246,621 under the last half of 1947. 
Supply and demand are obviously coming into balance. 
Sales for aircraft use will bear watching. These naturally 
dropped after the war, but the expansion of aircratt 
production for defense purposes is sure to raise this 
component of fractional-horsepower motor sales. It may 
serve to compensate for any declines in demand from 
other sources. 

On integral-horsepower, polyphase induction motors, 
1—200 hp, sales were fairly level for the past six 
months, For January-June of this vear, the totals were 
488,880 units and for the last half of 1947, 501,327. 
First half of 1947, however, was substantially higher 
totaling 604,537. 

NEMA’s quarterly motor and generator index (in 
tegral-horsepower sizes only) shows a decline for 
the second quarter of this year as compared with the 
same period of 1947. The index figure is 329 or 65 points 
down from last year. Compared to the first quarter o! 
this year, however, there is an advance of 34 points. 


Gearing. American Gear Manufacturers’ index fo1 
July shows an increase of 7.5 per cent as compared 
with June. The index figure is 348.4. With July, all 
AGMA statistical reports will be based on the new 
index only (1935-39=100) and computations on the 
basis of the old index (1928100) will be discontinued 

Machine Tools. Monthly index for new machine tool 
orders has dropped to 74.5 in July from 83.4 in June, 
according to the National Machine Tool Builders’ Asso 
ciation. Shipments’ index (three months’ average cen 
tered) has dipped to 79.9 from 86.3. Foreign business 
(included in the new orders total) has climbed to an 
index point of 13.4 from 11.9. 
preliminary. 

Overseas orders are the liveliest topic of discussion 
in machine tool circles. Much business is expected from 


All July figures are 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


ee Gj 


They resist 
SUNLIGHT AND WEATHERING—in oa 
class by themselves in resistance to 
rubber's worst enemies. 


% 





They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 





They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions, 





They resist 
AIR AND GAS DIFFUSION—have low 
permeability to gases—retain air 
longer, 








They resis? 
LOW TEMPERATURE STIFFENING — spe- 
cial compounds retain flexibility at 
sub-zero exposure over !ong periods. 


FREE! THE NEOPRENE NOTEBOOK— 


Interesting stories...new, unusual applica- 
tions of neoprene. Write E.|. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division F-10, Wilmington 98, Del. 
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te a 
Better rubber Py bes 
wrt) NEOPRENE 


made 





Courtesy Century Engineering Corporation, Cedar Rapids, Iowa 


for example: 


Durable, resilient vibration absorbers 
on oil burner withstand oil and heat 


Secret of the Century Oil Burner’s 
quiet operation lies in these mount- 
ings made of soft, springy Du Pont 
neoprene. They’re designed to damp- 
en noise and vibration—made of neo- 
prene to assure long, dependable 
service. For neoprene resists grease, 
oil, aging and heat. It retains its re- 
siliency; retains low permanent set 
and drift. This combination of ex- 
cellent properties contributes to the 
superior quality of the entire unit, 
because the neoprene parts provide 
top performance year after year. 


How about your products? Per- 
haps neoprene can help you when 
you’re designing a new product or 
improving an old one. Write us for 
complete technical data. Although 
Du Pont does not make finished neo- 


prene products, we’ll gladly contact 
your supplier or help you find an 
adequate source. E. I. du Pont de 
Nemours& Co. (Inc.), Rubber Chem- 
icals Division, Wilmington 98, Del. 


Tune in to Du Pont ““CAVALCADE OF AMERICA,” 
Monday nights— NBC coast to coast. 


NEOPRENE 


OU PONY 


bbs ds 












Magic has no place in our scheme of things. 


We make no extravagant claims. We DO 
wind the best coils which 31 years of experi- 
ence, skilled operators, latest equipment and 
professional know-how can produce. We 
should like to serve YOU. 





Are you fussy? 
Then try us! 
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the European Recovery Program. Orders for some 
$150,000,000 worth of tools are said to have already 
been placed by British and Continental buyers, and the 
potential market is estimated to be probably three times 
that figure. Fly in the ointment, however, is the apparent 
shortage of American dollars for industrial equipment. 
The subject is probably in the realm of international 
politics and mechanics of European Cooperation Ad- 
ministration policy, but American machine tool builders 
feel that definite steps should be taken by European 
governments to earmark American dollars for machine 
tool purchases if effective industrial recovery is to be 
achieved. 

Metals. Output of primary copper in August dipped 
to 73,018 tons (corrected) from 74,222 tons in July. 
Secondary output rose to 15,478 tons from 7,251 (cor- 
rected). Refined copper output declined to 102,798 
tons from 107,014. Deliveries to customers also de- 
clined from 108,085 to 106,467 tons (corrected). World 
production (including USA) held pretty well with 
primary production 180,994 tons as against 179,659 in 
June. (Source: Copper Institute.) Market situation 
is still firm. Buyers’ resistance to recently hiked prices 
is balanced by the practical certainty of increased de- 
mand from Europe, thus affecting the world supply 
and demand position. Statistically, the latter is on the 
side of stringency. 

Steel continues tight, with 9 per cent of total output 
allocated to essential programs for the last quarter of 
the year. Despite the tight market, the supply position 
for general consumers may likely improve towards the 
end of this year owing largely to anticipated record 
mill output. 

Supplies of steel scrap will be somewhat improved by 
imports from Germany. Government-sponsored central 
agency for handling German scrap is being advocated 
by scrap dealers. Higher prices on the scrap market 
will help to improve the flow of material to the mills. 
Indication of what the change-over in the basing point 
system of pricing steel means to a large consumer is 
given in a recent General Electric Company announce- 
ment that its annual steel bill will be hiked by approxi- 
mately $8,000,000. 

Plastics. Plastics materials are generally in good 
supply. Full output of urea materials, sufficient to catch 
up with large-scale demands, was recently forecast by 
industry sources as a result of increased production 
facilities for urea crystal as well as formaldehyde, the 
essential raw materials. But consumers have to face up 
with increased prices. Some producers have announced 
a 10-per cent hike on urea resins. 





DESIGN DATA You Don’t Want to Miss 


Is there some special information you want on ma- 
terials or components? Why not turn to “Literature 
for the Asking” on page 215 for brief reviews of 
the latest in manufacturers’ technical bulletins, cata- 
logs, etc. Each item reviewed has been carefully 
selected for its specific interest to the product de- 
signer. There’s a handy post card for your use to 
indicate the printed material you want. The pub- 
lishers will pass on your request to the manufac- 
turers promptly. 





ELECTRICAL MANUFACTURING, October 1948 





There Are 16 Types of Perfect Oil Seals/each of 
which has from one to six variatigw€ so that 
practically all sealing problenfs can be adequately 
handled. More-the B00 sizes are available. 


Shown here are a few typical applications. 
10} 85 = 


For Full Information on types, sizes ' i 70TH 


a7. 0 
eee DLLs Teed 


which has recently been published. oe rype SERVICE 


CHICAGO RAWHIDE MANUFACTURING CO. ee 
1286 ELSTON AVE. © CHICAGO 22, ILLINOIS mecuamen 


Manufactured and distributed in Canada by Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario SIRVENE 
RUBBER 





NEW YORK © PHILADELPHIA © DETROIT @ LOS ANGELES © CLEVELAND © BOSTON @ PITTSBURGH © SAN FRANCISCO © MINNEAPOLIS © CINCINNATI @ HOUSTON @ DENVER @ SYRACUSE © PEORIA 


TAUPE a 


UMMM Mm ae AY 
money can build or buy ! 





anp Tue secret is SCINFLEX® 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 


SCINTILLA 
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MeW in 
INDUSTRY 


Virgil C. Rice, formerly director of product planning, has 
been appointed director of manufacturing of Bendix Home 
Appliances, Inc., South Bend, Ind., succeeding Harry L. Spencer 
recently elected director of manufacturing for Norge division 
of Borg-Warner Corp. Mr. Rice joined the company in 1943 
after 16 years of service in several responsible positions with 
Norge. 








J Virgil C. Rice 


Rear Admiral Ellery W. Stone 


Rear Admiral Ellery W. Stone (USNR) has been elected 
president of both The Federal Telephone and Radio Corp. and 
its subsidiary, The International Standard Electric Corp. Fred 
T. Caldwell, its former president, was elected vice chairman of 
the boards of both corporations. Admiral Stone holds both the 
USN and U. S. Army Distinguished Service Medal. 


E. W. Chapman has joined the Tuthill Pump Co., Chicago, 
as vice president in charge of engineering. Mr. Chapman leaves 
Bowser, Inc., Industrial Pump Div., Fort Wayne, with whom 
he served in a similar capacity. Prior to this he was associ 
ated with Blackmer Pump Co., first as development engineer 
and later as chief engineer 


Elwyn Kaake has been appointed chief engineer in charge of 
engineering and production of Power Plus Products Co., De- 
troit. Mr. Kaake was formerly on the engineering and pro- 
duction staff of Hydraulic Machinery, Inc 


Frank E. Wolcott, former president of The Silex Co., Hart- 
ford, Conn., and Louis §. Chick have been elected chairman of 
the board and president respectively. Mr. Wolcott has been 
with Silex for 18 years in various capacities. Mr. Chick was 
associated first with Lever Bros. and later with Standard 
Brands Inc 


Marvin W. Smith was elected executive vice-president of the 
Baldwin Locomotive Works, Eddystone, Pa. Mr. Smith has 
been with Westinghouse Electric Corp. for 33 years, first as a 
student engineer, division engineer in 1930, and vice-president in 
charge of engineering and research since 1939. He is a member 
of The American Association for the Advancement of Science 


and also of the AIEE. 


Robert A. Kirkman is now associated with the engineering 
staff of Cook Research Laboratories, Chicago. For the past five 
vears Mr. Kirkman has been chief section engineer of the Signal 
Corps Engineering Laboratories. He is a member of IRE and 
the Research and Development Board sub-panel on electronic 
tubes. 


Willard C. Brown succeeds Dr. Ward Harrison as director of 
engineering for General Electric’s Lamp Dept. at Nela Park 
Cleveland. Dr. Harrison, internationally known authority on 
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gives us uniform tests” 


—says the American Bosch Corporation, of Springfield, Mass. ‘The fuel injec- 
tion equipment we make for all types of diesel engines must be accurately 
tested under conditions of power and speed met in actual operation. Thy- 
mo-trol drives in our plant assure us of accuracy wherever close speed 
regulation and wide speed ranges are required.” 


Thy-mo-trol guarantees constant speed 

Each cylinder in each full injection pump is tested to 
see that it delivers the correct amount of fuel at different 
metering control settings and at different strokes per 
minute. Thy-mo-trol maintains constant speed regardless 
of change in temperature and viscosity of oil. It’s the 
same on every Thy-mo-trol application at this plant. 
American Bosch has found that Thy-mo-trol provides 
close speed regulation, versatility, and speed variation 
needed for each application. 


ret 
i 
i . 


GENERAL 
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Thy-mo-trol can save time and money for you, too 

Designed to provide the advantages of a d-c motor 
drive on a-c power, Thy-mo-trol will give long, uninter- 
rupted service on machine tools, conveyors, blueprint 
machines, hosiery machines, and many other places 
where smooth, stepless speed control, pre-set speed 
control, speed regulation, or dynamic braking are re- 
quired. Standard drives range from %4 to 30 horsepower. 
Special sizes can be built to order. Here is a packaged 
system, that may answer your speed control problems. 
Write for more information in the following bulletins. 
Apparatus Dept., General Electric Co., Schenectady 5,N. Y. 


Thy-mo-trol Drive 


GEA-4849, Y4 to % hp 
GEA-4714, % to 7% hp 
GEA-4847, 10 to 30 hp 
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It takes more than glib salesmanship to keep 
customers satisfied — they want dependable 
operation from your product—and your repu- 
tation depends on long, trouble-free perform- 
ance. Collyer Wire has the same top notch 
quality that you build into your product. It 
| gives dependable service year in and year out 
* — withstands abuse and delivers full power 
_ under most difficult conditions. Collyer Wire 
is fast working — easy to strip, splice and ter- 
minate. Every foot is uniform in conductivity, 
perfect in insulation. Select the right wire — 
Collyer Wire — for your needs and be sure of 
customer satisfaction. 


Write for samples and information. 


POWER SUPPLY CORDS 
Types S and SJ Tough Neoprene Jacketed Cords 
Type POSJ Rubber Cords 
Types PO and C Cotton or Rayon-Covered Cords 
Type POT Thermoplastic Cord 


INTERNAL WIRING 
Asbestos Wires for High Heat 
Asbestos Varnished Cambric for Heat and Moisture 
Thermoplastic Insulated Wires 
Rubber Insulated Wires 


RRR OILSEED 


INSULATED WIRE CO., 


245 ROOSEVELT AVENUE, PAWTUCKET, R. I. 
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lighting, is a Fellow and former president of IES, Fellow «{ 
AIEE, and a member of three international illumination so 
eties. Mr. Brown, assistant to Dr. Harrison since 1945, is a 
fellow and past president of IES. 


R. Jack West has been appointed vice-president of Wired 
Radio of Canada Limited, a subsidiary of Canadian Line Mat: - 
rials Limited, Toronto. Mr. West is a member of Profession:| 
Engineers, Province of Ontario, and an associate member oi 
AIEE. 


Thomas Morrin has been appointed chairman of electric: 
engineering research at Stanford Research Institute. Befor: 
joining the Institute staff, Mr. Morrin was chief of the micro- 
wave engineering department of the Raytheon Manufacturing 
Co., Waltham, Mass. During the war he served in various 
capacities with the USN, including liaison officer between the 
National Defense Research Council and the laboratories work- 
ing on Navy research. 





a 


Thomas Morrin Charles A. Nuebling 


Charles A. Nuebling, previously administrator of the elec- 
tronics department of the Servo Corporation of America, Lin- 
denhurst, N. Y., has been appointed director of electronics of 
W. L. Maxson Corp., New York City. Mr. Nuebling joined 
the Sperry Gyroscope Co. in 1941, on engineering development 
work such as airborne radar, loran, doppler radar, and direc 
tion-finding equipment. He was appointed project engineer of 
doppler radar developments for Sperry at close of war. 


W. N. Goodwin, Jr., officially retired after having completed 
50 years with the Weston Electrical Instrument Corp., Newark, 
N. J., but will continue to serve as a consultant on instrument 
design problems. Mr. Goodwin joined Weston in 1898, being 
appointed chief engineer and director of research in 1906, and 
eventually elected vice-president in charge of research and 
engineering. 


D. Gordon Clifford, formerly chief engineer of Industrial & 
Commercial Electronics, is now field engineer at Lenkurt Elec 
tric Co., San Carlos, Calif., manufacturers of carrier telephon 
and telegraph equipment. Mr. Clifford has been associated with 
the development of the klystron tube. 


George F. Murphy has been appointed manager of the equip- 
ment development works of the General Electric Co.’s Elec 
tronic Dept., Syracuse, N. Y. He has been with the compan) 
since 1913. 





COMPANY BRIEFS 





The B. F. Goodrich Co. has announced the building of a multi 
million dollar plant for the manufacture of industrial rubbe: 
belting. Plant will be located in Akron and will contain 150,000 
square feet of floor space. 


American Steel and Wire Co., Cleveland, has announced tl 
formation of a new and separate sales division, with four 
regional offices throughout the country, to handle electrical wi 
and cable products. C. H. Currier in Boston will be manage: 
of New England district; V. W. Heimberger in Cleveland, 
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USE THIS CONVENIENT SLIDE-RULE TYPE CHECK-CHART 


ERE’S a new kind of Durez help for designers, engi- 

neers, metallurgists and others who have occasion to 
consider plastics for improving production technique or 
product performance... 

With the Durez Check-Chart you have a pocket-size 
slide-rule type of indicator that gives you the various groups 
of phenolics with their physical and electrical characteris- 
tics in very handy form. Also included are standard engi- 
neering tables of temperature conversion, cubic equivalents, 
structural material weights, etc. 

If you use or contemplate using phenolics, the Durez 
Check-Chart can answer many questions at the planning 





stage. In requesting your chart please include your company 
name or business connection. 


A NEW DUREZ HELP FOR EVERY USER OF PLASTICS 


Durez Plastics & Chemicals, Inc. 


1310 Walck Road, North Tonawanda, N. Y. 


Please send me one of your Slide-Rule Check-Charts 


Position 
Company 
Address 


PHENOLIC PLASTICS THAT FIT THE JOB 


TENTH ANNUAL PRODUCT DESIGN NUMBER 





When there's a 
tough job 


for a bearing 


specify 


Randall 


Make sure of dependable operation, no 
matter how tough the assignment. Specify 
Randall self-lubricating, longer lasting, 
graphited-bronze bushings or double lubri- 
cated pillow blocks. 


Randalls are built for smooth, quiet service 
under severest operating conditions. Only 
Randall bearings have lubricating graphite 
grooves or plugs in precision machined, 
phosphor bronze bushings . . . built-in lub- 
rication that keeps shafts running silently, 
efficiently, far longer. 


Randall Pillow Blocks give you double pro- 
tection — self-lubricating graphited-bronze 
bushings in self-aligning oil reservoir hous- 
ings . . . oil-plus-graphite lubrication that 
reduces friction almost to zero. 


UNIVERSAL Pillow Block. . . 


Graphite-filled plugs staggered 
with double oil reservoir. One 


for complete lubricating 


coverage. Bearing below is of 8 types of double-lubri- 
eated pillow blocks in the 
complete Randall line. 


undercut for use in oil reser- 
voir housing. 





Precision ... to your specifi- 
cations. Randall bushings can 
be diamond bored with special 
tolerances to .0003”. 





Write for Bearing Catalog GR-43., 
Pillow Block Catalog 47 


Randall Graphite Bearings, Inc. 


Dept. 1015, 609 W. Lake St., Chicago 6, Ill. 
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manager of central district; R. A. Coates in Chicago, manag: 
of western district; and C. M. Vaill in New York, manag: 
of eastern district. 


Consolidation of the Kingston-Conley Electric Co., Nort 
Plainfield, N. J., maker of fractional horsepower motors, wit 
The Hoover Co. was announced. The Kingston-Conley Electri 
Co. has been a wholly owned subsidiary of The Hoover ( 
since its acquisition by them in 1945. 


Brown Instrument Co. of Philadelphia, Division of Minne- 
apolis-Honeywell Regulator Co., has started with its three-yea 
$2,500,000 expansion program of development and productio: 
operations. To date the company has added 40 recent graduat: 
engineers, selected from a number of colleges throughout th: 
country, and also started work on a new building. 


Lockport, N. Y., plant of Monsanto Chemical Co., which 
manufactures resins, will be moved to the company’s plastics 
division at Springfield, Mass. 


The Electric Auto-Lite Co., Toledo, Ohio, has announced 
the purchase from WAA of the former Wright Aeronautical 
Plant at Lockland, Ohio. Possession of huge plant will give 
Auto-Lite about 4,500,000 square feet of floor space. Govern 
ment will retain ownership of foundry buildings and will lease 
part to General Electric Co. for production of jet engines. 





ASSOCIATIONS AND SOCIETIES 





ASM Award to Dr. Frary 


The American Society for Metals Gold Medal award for 
1948 has been made to Dr. Francis C. Frary, director of r 
search, Aluminum Company of America. Presentation of 
medal was made during the National Metal Congress an 
Exposition in Philadelphia. 

According to W. H. Eiseman, national secretary of the soci 
ety, the ASM medal is awarded “for outstanding metallurgical 
knowledge and great versatility in the application of science 
to the metal industry, as well as exceptional ability in the 
diagnosis and solution of diversified metallurgical problems.” 

Dr. Frary is well known for his specialized studies in both 
metallurgy and chemistry, as well as being active in all phases 
of research in such diverse fields as the electrothermal produc 
tion of alumina and aluminum alloys, electric calcination of 
coke for the production of electrodes, and molding sands used 
for casting magnesium and aluminum allovs 


NEMA Announces Sections Officers 


The National Electrical Manufacturers Association a1 
nounces the list of officers of the newly formed Household 
Sink Unit Section previously authorized by the Board of 
Governors. Section’s officers are: Chairman, R. C. Cameron, 
Hotpoint, Inc.; vice-chairman, Millard R. Foist, Given Mig. 
Co.; chairman of the technical committee, John W. Hammes, 
In-Sink-Erator Mfg. Co. 


IES Appoints G. R. Henninger 


The Illuminating Engineering Society has announced the aj 
pointment of G. Ross Henninger as its director of publications, 
effective October 1, 1948. In this capacity Mr. Henninger will 
correlate all publication activities of the IES and also will 
serve as editor of the society’s monthly publication, Illuminating 
Engineering. Mr. Henninger was for the past eighteen years 
a member of the headquarters staff of the AIEE in New York 
City, from 1930 to 1933 as associate editor, and since 1933 as 
editor of Electrical Engineering, a monthly publication. 


Tracer Controlled Machine Tools 


The Machine Tool Subcommittee of the American Institute 
of Electrical Engineers has scheduled a full day program of 
papers and discussion on tracer and contouring control systems 
for machine tools to be held at Milwaukee on October 22. Thi 
program will be a part of the ATIEE Midwest General Meeting 

The increasing use of tracer controlled machines and the de- 
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“— GOOD NEWs-~" 


ol ET 

edge line voltage to electrical 

no ple | matching input comes 

ate Davo, -100-105-110-125 to provi i 
a held hat er et 


1 R A ef @ | 5 5 1000 Watt Cap.: 41 


neem ae a 1500 Watt Cap.: 5 /a" x 62" base x 7” high 
“One Good Turn ) rae] Le 


LINE VOLTAGE REGULATING Transfoumer 


When available line voltages VOry sufficiently to impede 


the satisfactory operation of electrical equipment, con- THE COMPLETE “GRACOIL” LINE INCLUDES 


sider the opportunity afforded by this new Gracoil Line 


Voltage Regulating Transformer: A VARIETY OF DEPENDABLE TRANSFORMERS 


Offered in 1000 to 1500 watt ratings, it raises oF : 
’ * - 
lowers the voltage supply through taps which match in- Gye Type (Strap oF bracket mounting) 


put voltages of $0-85-90-95- 100-110 and 125, to pro- « Half-Shell (1 or2 shells) * Fully Enclosed 
vide an output of 115 volts to meet the ysual operating *« Filament * Audio * Filter Reactors * Isolation 


need. Here’s how it works. Voltage adjustment is made *« St . 
x Step-dow x Spe Tran 
by dialing the positive, smooth roller action rotary switch ep-vP Ste — P cial Tra sermers 


shown to the right, from "OFF" to the existing input volt- 


2. d Itmet t left indicat th tput 
fea meter at left indicates e outpu ch ae WINDINGS 





ecial scale calibrated over an extreme - 

range of 0 to 150 volts. The sector 110-117 volts is a, ae | Tell Coil A pues nel wr 
colored red and bracketed. The unit operates at rated : oil Assemblies inc ude: 
loads without heating beyond accepted standards. It is Motor Field « Choke «Balances Induction» Mog" 
your best answer - - - at lowest cost. net « Reactance eTiming* Relay « Solenoid *Tel- 


We invite you— submit your problem on variable line ephone Types—Wound to exact specifications. 
voltage regulation oF any other transformer requirement. 


-~ 





i FL ecrere 
Established in 1935 ee B's 


AND 


TRANSFORMERS 


RD., CHICAGO 39, ILL. 


|e ee 
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WATTAGE 


bat mem lite 


Ward Leonard Ribflex Resistors Are Made 
For Fast Heat Dissipation 


Size for size, Ward Leonard Ribflex Re- 
sistors have 85% to 95% greater wattage 
rating than ordinary wire-wound resis- 
tors. Flat reflexed form of resistance ele- 
ment provides a greater area for heat dis- 
sipation. Excellent for both continous 
and intermittent duty. 

Ward Leonard resistors are ‘“Result- 
Engineered”. By modifying a basic de- 
sign Ward Leonard can often give you 
the results of a special . . . for the cost of 
a standard. 

Write for Resistor Catalog. Ward 
Leonard Electric Co., 34 South St., Mount 


Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


Ee 


SOS EA 


RESISTORS - RHEOSTATS - RELAYS - 


CONTROL DEVICES 
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velopment of many new types of machines utilizing automatic 
contouring or profile control systems makes this subject one of 
considerable current interest to the machine tool engineer. 

In addition to a general paper describing the basic principl:s 
of contouring control systems, the machine tool and contri! 
equipment manufacturers active in this field will take part in tl 
program. Papers describing the construction and operation 
one or more different types of tracer control systems will 
presented by representative manufacturers of controls ai 
equipment. 





Calendar of Meetings 


Oct. 11-13—Semi-annual Convention, American Society 
of Tool Engineers, Biltmore Hotel, Los Angeles, Cal. 


Oct. 12-13—16th Annual Meeting, Packaging Machin 
ery Manufacturers Institute, Hotel Roosevelt, New York 
City. 


Oct. 13-16—Semi-annual Convention, Electrochemical 
Society, Inc., Hotel Pennsylvania, New York City. 


Oct. 18-22—1948 Fall General Meeting, American Insti- 
tute of Electrical Engineers, Hotel Schroeder, Mil- 
waukee, Wis. 


Oct. 20-22—30th Annual Meeting, American Standards 
Association, Waldorf-Astoria Hotel, New York City. 


Oct. 23-29—Annual Convention of the American So- 
ciety for Metals, Benjamin Franklin Hotel, Philadelphia. 


Oct. 24-29—Annual Meeting, American Welding Soci- 
ety, Bellevue-Stratford Hotel, Philadelphia. 


Oct. 25-27—Fall Meeting, American Gear Manufac- 
turers Association, Edgewater Beach Hotel, Chicago. 


Oct. 25-29—30th Annual National Metal Congress and 
Exposition, Commercial Museum and Convention Halls, 
Philadelphia. 


Oct. 25-29—Convention, Society of Motion Picture 
Engineers, Washington, D. C. 


Oct. 27-29—1948 Annual Meeting and Conference on 
Electrical Insulation, National Research Council, held 
at National Bureau of Standards, Washington, D. C. 


Nov. 4-6—National Electronics Conference, Edgewater 
Seach Hotel, Chicago. 


Nov. 8-10—1948 Rochester Fall Meeting, sponsored by 
Institute of Radio Engineers and Radio Manufacturers 
Association Engineering Department, Sheraton Hotel, 
Rochester, N. Y. 


Nov. 8-13—Annual Meeting, National Electrical Manu 
facturers Association, Hotel Traymore, Atlantic City, 


MN; J. 


tion Conference, Congress Hotel, Chicago. 


Nov. 26-27—Regular Meeting, American Physical Soci 


ety, Chicago. 


Nov. 28-Dec. 3—Annual Meeting, The American Society 
of Mechanical Engineers, Hotels Pennsylvania and New 


Yorker, New York City 


Nov. 29-Dec. 4 18th National Exposition of Power 
and Mechanical Engineering, Grand Central Palace, New 


Nov. 17-19—Third Annual National Farm Electrifica 
York City | 
{ 
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KNURLING 


PROVIDES THAT 


extra FEATURE | 





Pat’d and 
Pats. Pend. 


Ubinke 


AS 





\\ 


Reg. U. S. Pat. Off. 


SOCKET SCREW PRODUCTS 


(A) The KNURLED Cup Point of this “Unbrako” 
Socket Set Screw —a point that locks, but does 
not burr — provides an excellent Self-Locking feature 
—a real “‘stay-put” Set Screw, if ever there was 
one . . . positively wil] not shake loose, regardless 
of the most chattering vibration! (B) The KNURLED 
head of this ubiquitous “Unbrako” Socket Head Cap 
Screw greatly helps to speed assembly. The KNURLS 
“gear” right to the fingers, no matter how oily, and 
a positive slip-proof grip is the result, —no waste 
motion. Of course, the Internal Wrenching feature 
provides cost savings in material, weight and space. 
Sizes available from #4 to 1/2” diameter, in a full 
range of lengths. ‘“‘Unbrako” Screw Products ac- 
knowledge no superiors in strength. 


Write for the name and ad- 
dress of your nearest ‘““Unbrako”’ 
Industrial Distributor and your 
copy of the ‘“‘Unbrako”’ Catalog. 





OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 594 


CHICAGO « DETROIT « INDIANAPOLIS « ST. LOUIS » SAN FRANCISCO 


TENTH ANNUAL PRODUCT DESIGN NUMBER 
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Have you received your copy? 


It’s packed full of helpful informa- 
tion for engineers and designers. 
You'll find the resistor, rheostat, re- 
lay or control device you need quick- IN 
ly in this new Ward Leonard com- Tai 
plete line catalog. 

If you have not yet received your [TiN 
complimentary copy, write on your 
company letterhead, and we will see [iit 
that it is forwarded to you immedi- aT 


ately. 
Simply address Ward Leonard [ROMETTS) 
Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal iff 
cities of U. S. and Canada. 

fT! 


ERT 


SGD t ea eB 


RESISTORS - RHEOSTATS + RELAYS - CONTROL DEVICES 
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Longer life and trouble- 
proof service. 


Lubrication for thousands 


of operating hours, without 
oil renewal. 


Great Accuracy—Die- 
formed to close tolerances. 


e*eese 
No oil holes or grooves. 


Lowers installation, operat- 
ing and maintenance costs. 


BOUND BROOK OIL-LESS BEARING COMPANY e Established 1883 * Manufacturers of 


Main Office and Plants: Bound Brook, New Jersey °* 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesote 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 2!, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
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Design improvement is the 
engineer's way to increased 
sales: another way of saying 
progressive engineers are 
sales-minded. 


"Built-In" Lubrication, for the life 


of most machines and appliances, 
is an irresistible sales feature, es- 
pecially where lubrication failure on 
inaccessible assemblies is indicated. 


Specify "Compo" oil-retaining por- 
ous bronze bearings, for "Better 
Machines and Appliances." 





“Built-In” Lubrication 
for Sales-Minded 
Machine Design 





A 
"BOUND BROOK" 
PRODUCT 


NM Dp O Oil-Retaining Porous Bronze Bearings 


Eliminate oil spatter and 
contamination of the pro- 
cessed goods. 


Immediate Shipments— 
send for Stock List of many 
sizes in all standard shapes 
carried in stock. 


Save production time and 
tool costs—write for Size 
List of Thousands of Dies 
on Hand for all standard 
Shapes. It will save you 
time and money. 


Metal Powder Products Since 192! 
Branch 1255 Book Building, Detroit 26, Michigan 
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TOUGH PARTNER IN FAST 
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Motors used in Byron Jackson Submersible Pumps operate 
deep down in drilled wells ... and have high-speed rotors of 
relatively small diameter and great length. Virtually inac- 
cessible after installation, they are built to work for long 
periods without inspection or maintenance. 

The motor requires a dielectrically strong insulating 
varnish, with high cohesion and adhesion properties. 
Tuffernell B-161 was selected for the job. 

Tuffernell B-161 dries uniformly into a hard, protective 
coating ... tough, not brittle. It remains stable at high curing 
temperature, minimizing air voids in the film... resists heat 
of Class B operating temperatures. Non-toxic solvent won’t 
attack wire enamels or previous protective coatings. 


Tuffernell B-161 is one of a complete line of Tuffernell 
Insulating Varnishes... a type for every varnish insulating 
job. Each is formulated to meet specific requirements... 
job-proved in extensive field applications . . . backed by 
the Westinghouse guarantee. 

For information on Tuffernell Varnishes, call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. J-06413 


Westinghouse 





PLANTS IN 25 CITIES... 


TUFFERNELL INSULATING VARNISHES 


TENTH ANNUAL PRODUCT DESIGN NUMBER 
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JUST A FEW USES: 


@ Retaining lubricants 

@ Isolating vibration 

@ Controlling temperature 

@ Reducing weight 

@ Excluding dust, grit, etc. 

@ Cushioning shock 

@ Filtering liquids 

@ Grinding and polishing 
gaskets, grommets, etc. 

® Padding, packing, sealing 





hetic Products Division, Proces- 


Acadia Synt ostics, sheets, 


i nd Pi 
ors of Synthetic rubber a 
. extrusions and molded ports. 





~~ a a SS 








See ~ * ae : re . 
EST INDEPENDENT MANUFACTURERS AND CUTTERS O 





Felt’s versatility suggests unlimited applications for design 
needs. Western Felt is available in any form—rolls, sheets, 
custom cut parts. Felt can be treated chemically to meet prac- 
tically any requirement. 

Western Felt, processed from wool-soft to rock-hard does not 
fray, ravel or lose its shape. It is cut to remarkably close tol- 
erances and its uniformity is unsurpassed. Felt can be supplied 
to meet Army, Navy and S.A.E. specifications. 


Why not check Western Felt’s superior qualities and 


possible uses. Our engineers will gladly cooperate. 
102 


Branches in All Principal 
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—designed for 


Corrugated and 
Solid Fibre Boxes 


e 
Folding Cartons 
w 
Kraft Grocery Bags and Sacks 
® 


Kraft Paper and Specialties 


GAYLORD 


CONTAINER Always made of the finest materials 
CORPORATION 


General Offices: SAINT LOUIS available, Gaylord Boxes do a 


New York « Chicago « San Francisco A _ ‘ d 
Atlanta » New Orleans « Jersey City better job of delivering your product 


Seattle + Indianapolis « Houston 

Los Angeles « Oakland « Minneapolis : ot 

Detroit ¢ Jacksonville « Columbus “up Sa TE 

Fort Worth +« Tampa e¢ Cincinnati 

Dallas « Des Moines « Oklahoma City 

Greenville + Portland + St. Louis ore ME it-Mrat-t- 1c Clb ale: Me OLiiC 
San Antonio « Memphis « Kansas City 

Bogalusa + Milwaukee + Chattanooga 

Weslaco *« New Haven «+ Appleton 

Hickory + Greensboro « Sumter « Jackson 
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MALLORY ORIGINATED 
ELKONITE* METALS-— 


and only Mallory has the years of 


experience with their complex fabrication 


LKONITE is the registered trade mark for a series of metals originated by 
Mallory which derive their effectiveness from the skillful compounding 
that Mallory has developed through many, many years of pioneering in the 


field of powder metallurgy. 


Elkonite metal proved so dependable under the most severe conditions that it 
quickly became standard on most heavy duty circuit interrupting equipment. 
It also proved indispensable in the field of resistance welding and in countless 
applications requiring its particular characteristics. 

The success of Elkonite metal is so well established that the trade mark has been 
mistakenly applied to materials that are sold with the implication that they will 


match the performance of true Elkonite metal. 


Mallory has made true Elkonite metals for years. Only Mallory can guarantee 
the correct formulation that gives hardness, high electrical conductivity, resis- 
tance to mechanical wear and to sticking and erosion by arcing—the qualities 


that have made the word Elkonite a symbol of dependability. 


ONLY MALLORY MAKES AND SELLS GENUINE ELKONITE METAL 


*Reg. U. S. Pat. Off. 






PR. MALLORY & CO. Inc. 


IViA L LO R T ELECTRICAL 
CONTACTS & CONTACT ASSEMBLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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STUPAKOFF CERAMICS—always of uniform quality and dimensional 
accuracy—are engineered and carefully controlled through all manu- 
facturing operations, to assure you of finest ceramic insulators for all electric 
appliance applications. 

Send blueprints, specifications or sample parts for proposal. Write 
today for Bulletin 245. 














| ce 
ease AND MANUFACTURING op 


LATROBE, PENNSYLVANIA 
Cable Address: Stupakof, Latrobe, Pa. 
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Year after Year 


Serve Efficiently 


FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
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Wee Daakrs and Wess WoOuwe 








Norma-Hoffmann Engineers, specialists for 
over 35 years in bearing design and appli- 


cation, are available for consultation. 


NORMA-HOFFMANN 


FZ VAN ct 
Fc CCCC_C@BBALLLL »-: ROLLER + TH! 


R RUST | 





NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 


Pittsburgh, Cincinnati, Los Angeles, San Francisco, Dallas, Seattle, Pheonix 
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How Dayton V-Belts transmit 
power and drive the cambers 
at the base of each shoe to create 
true vertical plane vibrations. 


Road building calls for foundations that are solid, 
compact and even. When coarse aggregate is used, fines 
must be solidly packed into the chinks and voids, and 
for the full depth of the base. 

A new machine, called the Vibro-Tamper, has been 
developed to do this important work faster, better and 
at less cost. Employing six 285-lb. shoes, each 16 inches 
long and 24 inches wide, it literally shakes and ham- 
mers the fines down into the coarse aggregate... at 
vibrating speeds ranging from 2800 to 3000 rpm! 

High speed, terrific vibration and abrasive conditions 
were the drive problems this manufacturer had to solve. 
He specified Dayton V-Belt Drives. First, for their 
ability to supply power efficiently at high speeds. 
Second, they have greater flex strength. Minimum 
stretch. And third, because Dayton V-Belts can take 
it, withstand abrasive conditions. 


Hawt 
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RAE RON GLEE U RS )s: 
... tap dance 1500 times a minute! 














Possible minimum 
nger life. For the 
' Booklet A-469. 


This is another example of how designers depend on 
Dayton V-Belts for power transmission under unusual 
conditions. No matter what your drive problem, a 
Dayton Power Transmission Specialist stands ready to 
help you. Call your local Dayton office or write: The 


Dayton Rubber Company, Dayton 1, Ohio. 


Om iualg@ic 


THE MARK OF TECHNICAL EXCELLENCE tN NATURAL AND SYNTHETIC RUBBER 
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The days of “file and fit” went out when volume methods 
came in. The modern assembly line in large production plants 


is in itself so dramatically arresting a spectacle that the “feeder 





lines”, of which there are hundreds in every volume industry, 

















are lost sight of. Just as mighty rivers exist only because of the 
less majestic tributaries, so the production line is dependent 
upon sources of supply so unvarying in flow and quality, that 
every part is ready and right to “fall into place” with mechanical 
precision and constant supply. Our production line has been 
standardized to a degree of uniformity attainable only through 
long-time development of machines, controls and _ skilled 


workmen. 


MACALLEN MICA 


A product developed for big business through serving the needs 
and keeping the pace of big business. Obviously best to help 


small business grow bigger. 


MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN 
Pee re Ne NUNS “cinesce. 0s. we. sizmmmseron csv. & Coavanun, 1051 serene 00 
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look alike... 


but one is 
7 ways better! 


One bolt is made of Monel.* 

The other is an ordinary fastening. 

To men who know their metals, that’s the same as saying 
the first bolt is 7 ways better. 

For a Monel fastening — 








. Is 30% more ductile steel from which fasten- 
. Is 40% tougher ings are usually made 


. Stands heat or sub-zero cold 


. Is 20% stronger ... than the free-cutting 


. Never rusts 


. Resists corrosion by salt water, caustics and most acids 


NO Ua ON = 


. Provides greater safety 


How many places could you use the seven extras that 
Monel fastenings provide? 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. "Reg. U. S. Pat. Off. 


TEST MONEL FASTENINGS YOURSELF. 

EMBLEM .. OF SERVICE What type and size do you need, in order to 
try free test sample of Monel fastenings in 

your worst problem? Bob Johnson of Inco 

Trodt cate will send you sample and list of distributors. 








TENTH ANNUAL PRODUCT DESIGN NUMBER 


SOLEIL SL I IE ET I I “ * OAs La E LR ee ere e @ 
- CLEVELAND, O. 


CAMBRIDGE, MASS. 





k HOLYOKE, MASS. 


salle 





NEW LONDON, CONN. 


- 


PORTLAND, CONN. 


pa Vinraoasteannsagutnesh nds Rare vasmecinmanene ahs 


STRATEGIC PLANT LOCATIONS 
make ROBERT GAIR your next-door neighbor 





















Gair Plants are strategically located to render maximum 
service ...a CONTAINER SERVICE that is almost equivalent 
PHILADELPHIA, PA. to having a GAIR PLANT in ‘YOUR OWN BACK YARD.” 


Expanding beyond shipping facilities, the ROBERT GAIR 
organization provides technical cooperation. At each 
plant, service engineers are available to help solve prob- 
lems of designing or redesigning your present containers, 
or in the creation of new containers for new products. 


These packaging engineers are prepared to advise on 
proper methods of sealing containers, either by hand or 
by machine. This technical information is invaluable 
where interior packing has been designed to protect 
fragile or valuable merchandise. 


Furthermore, these GAIR REPRESENTATIVES know the 
relative merits of corrugated, solid fibre, jute and Kraft. 


This GAIRanteed service is available for the asking. 


Write for your Free Copy of 
1. Sealing of Corrugated and Solid Fibre Containers, or 


2. Container Handbook. 
UTICA, N.Y. 


A as } EZ ROBERT GAIR COMPANY, INC. | 


NEW YORK * TORONTO 


PAPERBOARD * FOLDING CARTONS 


SHIPPING CONTAINERS | 
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A type and size 
for every use! 


Whatever miniature lamps 
you need, General Electric 
makes ‘em all. All voltages! 
All wattages! Filament or 
glow! Some of the uses — 
below may suggest an idea 
o a eset dials 
Decorative lighting effects 
Safety lighting 
Pilot lights 
Lighted toys 
Inspection lights 
Lighted signals 
Numeral indicators 
Night lights 
Pinball games 
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Add sales appeal to your product 
—choose a @) miniature lamp 


ANT an extra feature that will 

give you an edge over compe- 
tition? Chances are that one or more 
of the little lamps you see above 
will give you just the advantage 
you need! 

Designers in more and more 
fields—from costly instruments to 
toys and novelties—are finding that 
G-E miniature lamps offer an easy 
way to improve beauty, increase 
safety, or add just that extra touch 


of convenience that means cus- 


tomer preference and more sales. 


Whatever job you may have for 

miniature lamps, there is a G-E 
type and size that will suit your 
purpose exactly. And because it’s 
made by General Electric, you can 
depend on its quality and per- 
formance. 
FREE BOOKLET. Ask your nearby G-E 
Lamp office for a copy of “Big Jobs 
for Small Bulbs’’. Or write General 
Electric, Div. 166 EM-10 Nela Park, 
Cleveland 12, Ohio. 


G-E LAMPS 
GENERAL @@ ELECTRIC 
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ow Would YOU Make This 


WHAT IS THE PRACTICAL WAY 
TO MAKE THIS STEEL 
TERMINAL IN QUANTITY? 














































Here’s why one design engineer 
selected cold heading: 


Fewer Operations and Close Tolerances. The part illus- 
trated is entirely cold-formed. No machining is involved. 
Note that the cup-shaped shell is formed in heading and 
is not drawn to shape on a press from a flattened flange. 
Tolerances are closely held. 


Fast Production. A cold header is a high speed, mass pro- 
duction machine adapted to long runs at great savings. 


Increased Strength. Cold working of the steel increased 
its strength, as it does almost any metal. 


Lower Tool Costs. The tool cost for making this part was 
substantially lower than for any other possible method. 


Uniform High Quality. Since heading is a cold working 
process, it reveals such imperfections in raw materials 
as seams, cracks, inclusions. The raw material must be 
perfect, insuring a sound finished product. 


SCOVILL EXPERIENCE OPENS 

NEW POSSIBILITIES IN COLD HEADING 

The steel terminal described above indicates the broad 
range of today’s possibilities in the cold heading of many 
types of fasteners or component parts. 


Today Scovill can meet the needs of design engineers 
with cold heading in a range of applications far beyond 
the “bolt and screw” limitations of a decade ago. 
Scovill’s specialized experience, accumulated over 50 
years, enables our men to do things with a cold heading 
machine that others would shrink from attempting. So 
consider the advantages and economies of Scovill cold 
heading for any large-run item. 


We will be glad to work out your require- 
ments with you. There is a Scovill Industrial 
Fastener Sales representative near you. Send, 
now, for “A Guide to the Profitable Use of 
Cold Heading.” No obligation. 





Special Cold Headed Parts * Phillips Recessed Head Screws 
Clutch Recessed Head Screws * Washer Screw Assemblies 
(Sems) * Tapping Screws * Standard Machine Screws 








New York, Chrysler Building ° Detroit, 6460 Kercheval Avenue + Chicago, 222 W. ‘Adgnm ete ingeles,, South Soto Street 
Syracuse, Syracuse-Kemper Insurance Building + Cleveland, Terminal Tower Building “*“x rannan Street 
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POTTER & BRUMFIELD, foremost supplier of relays to industry, now makes 
available for the first time their Series MTA telephone type relays for 
AC operation up to 220 volts 60 cycles. “Smaller than your thumb”, this 
midget relay, weighing only I-1/4 oz., measures |-1/2” x I-7/32” x 11/16”. 


eae 


TENTH ANNUAL PRODUCT DESIGN NUMBER 





METAL 


MONEL 


MAGNESIUM 


SOFT. COPPER 


i 


CHROME IRON 


NICKEL SILVER 


PRESTEEL has successfully engineered and produced 
thousands of stampings from many different metals for 


American industry. 


That’s why you'll find alert and intimate knowledge 
at Presteel of constant changes and improvements in 
metal structure and working processes. Each metal has 
its own characteristics . . . presents a different problem 

. requires study and application of the proper tool 
design, fabrication methods and the use of the most 


modern equipment to assure the economical production 


of your parts. 
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ALUMINUM 


RED BRASS 


gs ee aad tener 
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This technical ability, when coordinated with the 
skill and long experience of its craftsmen, makes Presteel 
the outstanding source of supply today for stampings 
from any type of workable metal. Tell us about your 


problems or consult your nearest Presteel representative. 





Representatives in TORONTO, CANADA 


ALEXANDRIA, VA. FORT WORTH 
BUFFALO INDIANAPOLIS 
CANTON, OHIO LOS ANGELES 
CHICAGO NEW YORK 
DENVER PHILADELPHIA 
DETROIT SYRACUSE 
x kek 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 








The three G-E permanent magnets 
shown below produce an auto- 
matic braking effect in the new 
Bristol Electromatic Reel manu- 
factured by the Horton Manu- 
facturing Co., Bristol, Conn. 


The magnets that brake your reel 


Now it’s G-E permanent magnets for greater accuracy 
in casting. The permanent magnets shown above develop a 
non-friction braking action directly in proportion to the speed 
of the plug. Maximum braking is applied at the start of the 
cast and, as the spool is slowing down, the braking effect 
decreases automatically. 

G-E permanent magnets are continually finding wide 
application in many fields. The magnetic reel is but one ex- 
ample of the adaptation of an industrial magnet engineering 
principle to an entirely different field. 

Perhaps there’s a use for G-E permanent magnets in 
your product. Or, you may wish to improve your present mag- 
net design for greater efficiency. Our engineers will be glad 
to work with you to improve your product. For details and 
your free copy of CDM-1, G-E PERMANENT MAGNETS, 
write Metallurgy Division, Section CQ-10, Chemical Depart- 
ment, General Electric Company, Pittsfield, Mass. 


MAGNETS 





PERMANENT 


Smooth casting action with the 
Bristol Electromatic Reel 


Three G-E Sintered Alnico magnets are 
mounted on a non-magnetic plate having 
adjustable air gap. A bi-metallic disc of 
copper and steel mounted on the end of the 
spool cuts the lines of force of the permanent 
magnets. The eddy currents induced set up 
electromagnetic poles which repel the perma- 
nent magnet poles producing a drag on the 
speed of the spool. Since the strength of the 
electromagnetic poles depends on the speed 
of rotation of the spool, this braking effect 
is automatically applied at all times in just 
the right amount. Outstanding advantages of 
this new reel are smooth casting action, 
greater accuracy, and freedom from backlash. 


GENERAL ELECTRIC 
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CD48-V4 
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(HCH. Product, 





* 


® Good Performance 
® Dependability 

® Light Weight 

© Compactness 

® Appearance Appeal 
® Value Appeal 


® Low Maintenance 










These important qualities contribute to 
the popular acceptance and satisfactory 
performance of any product requiring 
a ‘special application motor. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 
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@High Dielectric Easy Stripping Facilitates Positive Soldering 


e Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 








RUBBER 
PLASTIC__ 80° 


“NOFLAME-cor” 90° 


Ne ees 


605 North gt WA oe 15 Park TR New York 3 ‘a 1237 Public Ledger Bldg. 
Oh Tidel- lee Philadelphia 6 
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Ir you are planning to attend the National Metal 
Exposition in Philadelphia, we cordially invite you to 
our theatre-exhibit in Booth 326—Main Arena. Here is 
the place to get the answers to any questions you may 
have on die castings (and metal powders). 


Not only will the motion picture “Die Casting” be 
shown at regular intervals, but you will be able to ex- 
amine a comprehensive collection of brand new zinc die 
castings—both as-cast and finished. In many cases you 
will see the completely assembled products in which the 
die castings are used. 


A special display of metal powder parts is also in- 
cluded in this year’s exhibit. 


If you are unable to come to the show to see our 
motion picture: 


HERE'S HOW YOU CAN ARRANGE A SHOWING IN YOUR PLANT 


If you have access to projection equipment (the film is 16mm. 
Kodachrome with sound) and can arrange to get together a 
group of your plant men to see the picture, we will be glad to 
lend you a print free-of-charge. Just advise us of possible 
dates for the showing, giving us your first, second and third 
choices, and we will schedule delivery of a print to you. 
Address your request to our Market Development Division. 


THE NEW JERSEY ZINC COMPANY 


160 Front Street, New York 7, New York 


FOR DIE CASTING ALLOYS 


(ak 


Ca 
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made to sell 


with chromel 


Producing electrical heating appliances? Then you'll do well to specify the 
exclusive use of durable CHROMEL heating element wire. 

CHROMEL, you know, is the original nickel-chromium resistor wire . . . the 
wire that first made electrical heating practical. It's a smooth, bright 

wire ... free of slivers, nice to handle . . . with uniform resistance, right 
temper for coiling or slitting. Our Catalog M! is loaded with 

helpful technical information ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. @ DETROIT 8, MICHIGAN 
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How Radial and Thrust Loads are Carried 






In the 


MOTOR 


Two SSCS double-shield- 
ed ball bearings are lubri- 
cated by grease, and, there- 
fore, are independent of the 
oillubricatingsystemofthe 
gear unit. Labyrinth en- 
closures prevent grease 
from reaching motor wind- 
ings. The Reliance bearing 
assembly and housing de- 
sign provide proper lubrica- 
tion and longer bearinglife. 





@ Built by Reliance Electric & Engineering Co. and 
Philadelphia Gear Works, Inc., this sturdy, compactly 
constructed Gear MotoR has a full selection of speeds 
from 4 to 1430rpm. with motor ratings from 1 to60hp. 


Manufacturers of all kinds of rotating 


electrical equipment regularly use Sis 









Bearings. This general acceptance of 
SSF Bearings is the best proof obtain- 
able of the superiority of &0SF design, 
materials, and workmanship. 6505 


Ssis INDUSTRIES, INC., PHILA. 32, PA. 


In the 


GEAR UNIT 


In addition to radial loads, 
SACSIP Deep-Groove Ball 
Bearings sustain substan- 
tial thrust loads in either 
direction, even at very high 
speeds. This is the result 
of the large intimate con- 
tact between the balls and - 
the deep,continuousgroove 
in each ring. 
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HIS revolutionary Plaskon Alkyd Mineral-filled Molding Compound makes 
pessible a new approach to compression molding, enabling higher production 
than ever before attained. Seconds instead of minutes are the standards of cure time. 


Aduantages of thts neu Plaskon Aleyd are: 


* ULTRA HIGH-SPEED MOLDING 
* LOWER MOLDING PRESSURES 
* SIMPLER, LESS BULKY MOLDS 
* UNEXCELLED ARC RESISTANCE 


LIGHTER, MORE COMPACT PRESSES 
SUPERIOR DIMENSIONAL STABILITY 

% HIGH SOLVENT AND CHEMICAL RESISTANCE 
& EXCELLENT HEAT RESISTANCE? 


This new Plaskon material is best adapted to singl SE aa 
utilizes fast closing presses. Colors will be evailable tne sheple range al 
functional rather than decorative values: odin ray, | b 


MOLDED COLOR 
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FOR high efficiency and dependa- 
bility specify SELETRON. Built on 
aluminum, these advanced type recti- 
fiers are light in weight yet rugged in 
construction. Used within their ratings 
a will give you long, trouble-free 
performance. 

Recommended by leading manu- 
facturers and electrical engineers for 
their dependability and economy un- 
der all service conditions. 


SELENIUM RECTIFIERS 


gineered for 
HIGH EFFICIENCY AND 


F1B1S1B 
F2B1S1B 
F3B1S1B 
F4B1S1B 
F5B1S1B 





WH4B1S 
WH5B1S1B 


1.2 Amps. D.C. 


-Aac oe - 


34% ]uencTH Bevowk 


F1B1S1B 
WF2B1S1B 
WF3B1S1B 
WF4B1S1B 
WF5B1S1B 


Above are listed full 
wave bridge recti- 
fiers. Ratings are for 
continuous duty, re- 
sistive inductive load, 
in an ambient tem- 
perature of 35°C. 
- 


Note: For higher 
voltages and cur- 
rents other combina- 
tions are available. 
The tabulation above 
is only a partial list. 
Send specifications 
for other designs. 
Address Dept. MS-10. 


DEPENDABILITY 


Ne + —~A A = 
4 ee” >] uncTu BeLowk 


HAo 


43% & LENGTH BeLow k- 


E1B1S1B 
WE2B1S1B 


WD5B1S1B 


6.0 Amps. D.C. 
ana es 
45 
Is >] LencTu BeLow je 
Code No. | Length _ 


G1B1S1B 3 G1B1S1B H1B1S1B 
WG2B1S1B H2B1S1B 
WG3B1S1B y H3B1S1B 
WG4B1S1B YV H4B1S1B 
WG5B1S1B H5B1S1B 





Specify SELETRON 
MINIATURE SELENIUM RECTIFIERS 
For RADIO AND TELEVISION APPLICATIONS 


The complete family of miniature Seletron Selenium Rectifiers 
is designed for use on a nominal 115 A-C line, to provide direct 
current for radios, television sets, amplifiers, and other low power 
applications. Instant starting, small size, long life and simplicity of 
installation are a few of many features of the Seletron Family. 

CODE NUMBER 5L1 5M1 5P1 5R1 5Q1 
Current Rating 75 ma. 100 ma. 150 ma. 200 ma. 250 ma. 
Plate Height hd bs 16" 11,” 11" 
Plate Width i” a” 1.5" 114” 11%” 





SELETRON DIVISION 


Since 1922 in Radio and Electronics 


CT RADIO RECEPTOR COMPANY, Inc. RP 





251 WEST 19TH STREET, NEW YORK 11, N. Y. 
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HELIOS new, better BLACK line prints 


DRY DEVELOPED 


@ Here are positive line working prints that are amazingly clear and easy to 
read. Every detail on the original pencil drawing is reproduced in crisp, dense 
black lines that stand out in sharp contrast against the white background. 


it has been the goal of K&E in developing Heliost, to bring you a better, more 
dependable line of dry diazo reproduction materials than had ever been made 
before. To achieve this, K&E established a new, modern plant for the manu- 
facture of Helios materials exclusively. We not only make the finished products 
— but we manufacture, to our own exacting standards, the required color-forming 
components. You see the results whenever you make prints on Helios papers, 
cloths or films—for their consistently high quality is due to the fact that, from 
start to finish, Helios materials are made 
a ® with the skill, care and vigilance charac- 
pa rtn ea rs i n C red Tl n Cc teristic of K&E throughout 81 years of 
making drafting and reproduction ma- 

terials and equipment. 


You can make positive line working prints on black line, blue line or maroon line 
opaque Helios papers or cloth directly from original drawings, layouts, letters, 
documents, forms. Or you can save your originals and reproduce positive line 
working prints directly from positive line intermediate originals on Helios trans- 
parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. J., 
or ask your K&E Dealer or K&E Branch for a demonstration. Remember . . . 
you're positive with Helios! 













KE 


Drafting, 
Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 





it 
i 


st CTION 


tReg. U. $. Pat. Off. 
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ASBESTOS COVERED WIRE 





And that symbol not only stands for best 
quality,—it also stands for best service in 
delivering asbestos covered wire to meet 
your production schedules. 


As specialists in the manufacture of one 
type of wire only—Asbestos Covered Wire 
—we are qualified to provide you with wire 
that will meet your every requirement in 
quality, appearance and durability. 


Every job that goes through our factory is 
handled on an individual basis. That means 
constant inspection for quality—and it per- 
mits close production scheduling to meet 
your delivery requirements. 


RADIBESTOS WIRE and RADIX SERVICE 
are a combination that will give you com- 
plete satisfaction. 


ee 


Tell us your needs and 
let us submit samples 
and quotations. 


LOOK FOR 


sts: 


2800 EAST 55TH STREET - CLEVELAND, OHIO 


ON THE SPOOL Y 
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FAIRCHILD AERIAL SURVEYS, INC. 


Custom Guilt for Customer Sewice 


. . . the new electrical insulating varnish plant of the John C. Dolph 
Company, at Monmouth Junction, New Jersey. 


From planning and blueprint stage to completion, every effort 
has been made to incorporate in this structure the latest concepts 
of design and equipment for the manufacture of quality electrical 
insulating varnishes. 


Streamlined production methods under strict laboratory con- 
trol, plus a tenfold increase in production capacity, will give the 
electrical industry the ultimate in quality, uniformity and service. 


INSULATING VARNISH SPECIALISTS 


John C. Dolph Company 


1058 Broad Street Newark 2, N. J. 


Member Electrical Insulating Varnish Section, NEMA 





a a 
SERVICES 


( a changing circumstances of supply and demand are 


giving rise to renewed requirements for assurance 


as to 


PERFORMANCE AND VALUE OF 
ELECTRICAL EQUIPMENT 


Any manufacturer whose own tests indicate that his prod- 
ucts measure up to his desires will enjoy re-enforced 
confidence if this is proven by independent determino- 
tions of a testing laboratory in which there is general 
confidence. If the independent determination should dis- 
close any deficiency in his products the manufacturer 
should be the first to know it in order to 


make necessary corrections. 


a, 


ELECTRICAL TESTING LABORATORIES, INC. 
2 East End Avenue at 79th Street, New York 21, N. Y. 
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The main-drive motor on this new 


Warner & Swasey Electro-Cycle Turret 
Lathe is insulated with Fiberglas” 








"You Can Machine tt Setter, Ppster, for Less... with aWarner& Swacey” 


Fiberglas Electrical Insulating Material, on the main- 
drive motor of this machine, provides maximum pro- 
tection against the effects of sudden thermal shocks, 
wide variations in winding temperature, and metal 
chips. 

One of the outstanding features of the machine is 
its high reversal capacity. Here, again, Fiberglas Insu- 
lation proves its value. Tests conducted by Warner & 
Swasey show that under ideal conditions reversal 
capacity of the Fiberglas-insulated motor is increased 
approximately 40% over that of motors insulated 
with organic materials. 

Fiberglas Electrical Insulating Materials are helping 


Warner & Swasey fulfill its promise . . . “You Can 
Machine It Better, Faster, for Less... with a Warner 
& Swasey’’. 

Investigate the many plus features of motors insu- 
lated with this inorganic electrical insulating material! 
Write today for your copy of “For Machine Tool 
Users Only’, a new booklet which gives the facts 
about Fiberglas-insulated machine 
tool motors. Write Owens-Corning 
Fiberglas Corporation, Dept. 866, 
Toledo 1, Ohio. Branches in prin- 
cipal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 











TENTH ANNUAL PRODUCT DESIGN NUMBER 


OWENS-CORNING 


FIBERGLAS 


*FIBERGLAS is the trade-mark (Reg. U. S. Pat. Off.) for a variety of products made of or with glass fibers by Owens-Corning Fiberglas Corporation. 


aasH 
INSULATING 
MATERIALS 
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Electric Indicator Co. specializes in the design and manufacture of units engineered to meet your special requirements. We 


do not manufacture or carry stock motors or low-cost mass-production types; all Elinco units are produced to order and 
are high precision instruments manutactured with appropriate skill and care. 


ALP FRAME: Capacitor start and run, 2-, 4-, 
and 8-pole AC motors, internal fan cooled. As 
induction type to 1/20 HP at 3400 RPM; as 
synchronous type to 1/75 HP at 1800 RPM; also 
as split-phase AC and hysteresis types. Avail- 
able as single-phase and 2-phase permanent- 
magnet generator. 


ALC FRAME: As DC shunt, series, or split-field 
motors to 1/15 HP at 3400 RPM. _ As servo- 
motors. As universal motors to 1/6 HP at 6000 
RPM; also as governor-controlled constant-speed 
motors. As permanent-magnet DC generator and 
motor. 


G-FRAME: As split-phase synchronous motors to 
1/20 HP at 1800 RPM; as induction motors to 
1/10 HP at 1700 RPM, 110 V AC. As 2-pole 
motors at 3600 and 3400 RPM, respectively; can 
be wound for 1100 and 1200 RPM, as well as 
for 230 V, 50-60 Cy AC, 1- and 3-phase, and 
other variations. Base or face mounted; avail- 
able with automatic reset thermal overload pro- 
tection, and as totally-enclosed units at reduced 
ratings. Also as hysteresis motor, and as AC 
permanent-magnet generator in 1-, 2-, and 
3-phase. 

B & F FRAME: As wound-field and permanent- 


magnet field motors and generators, and servo 
motors, DC. As universal motors; DC and AC 


SOME BASIC ELINCO TYPES 


permanent-magnet generators, 1-, 2-, and 3- 
phase. As self-synchronous motors. As capacitor 
start and run, 2- and 4-pole AC motors. Induc- 
tion type to 1/300 HP at 3400 RPM; as syn- 
chronous type to 1/1000 HP at 3600 RPM. Also 
as Drag-Cup Motors, or Velocity and Accelera- 
tion Generators. 


FB FRAME: DC—as wound-field and permanent- 
magnet field motors and generators, and servo 
motors. As universal motors, and DC and AC 
permanent-magnet generators, 1-, 2-, and 3- 
phase. As capacitor start and run, 2- and 4-pole 
AC motors. As induction type to 1/200 HP at 
3400 RPM; as synchronous type to 1/500 HP 
at 3600 RPM. 


MODELS ALH & GH: Dual-Speed Hysteresis-Type 
Synchronous motor rated for 115 V_ and 220 V 
AC, from 1/40 to 1/150 HP. REVERSIBLE 
WHILE RUNNING! CHANGES SPEED WHILE 
RUNNING! SPDT switch, manual or auto- 
matic, instantly reverses motor while run 
ning, at either speed. Speed control by DPDT 
switch. For 900 and 1800 RPM and other speed 
combinations. Can combine for low speed for- 
ward and high reverse, or vice versa. Designed 
to deliver absolutely constant torque throughout 
a rotor revolution. As l-phase and 2-phase 
unit in either frame, 3-phase also in G frame. 
Also as single-speed unit at higher HP ratings. 


GENERAL INFORMATION 


MODEL GS295: Dual-Value Capacitor-Type Syn- 
chronous Motor, delivers, in our opinion, more 
power for its size and weight than any other 
motor of this type. Efficiency 53% at Full Load; 
rated at 1/12 HP at 1800 RPM, 110 V and 220 
V AC, with high starting torque exceeding full 
load. Only 40° C. temperature rise up to full 
load and is, therefore, rated for continuous serv- 
ice. Frame size 4-% x 5-%. INSTANTLY 
REVERSIBLE WHILE RUNNING. Extremely 
quiet in operation and provides distinct economy 
in operating cost and in size and weight. 


MODEL FSP: Sine-Wave Generator, 1-, 2-, or 
3-phase, 2 pole, and 1- or 3-phase, 4 pole. Size 
2-%”" dia. x 2-%” long. Output completely free 
of any visible harmonic content on oscillographic 
records. Customers report harmonics impercept- 
ible on harmonic analyzer. Units in larger 
frames can be developed. 


CB FRAME: Permanent-magnet DC _ generator, 
voltage linear with speed: operation up to 150 
V DC; as_permanent-magnet DC motor, input 
6 to 115 V.. Fingertype or square motor-type 
brushes. Available with black enamel finish or 
anodized aluminum. Especially desirable as DC 
generator with low AC ripple content. Base or 
face mounted; size 2” x 3-5%”. 


If your problem is special, calling for units designed to meet your own special requirements, and demanding a manufacturer 
of unquestioned ability and a reputation for meeting accurate production standards and rigid specifications on time . 


Elinco can fill your needs. 


There are over 300 Elinco models, of which those described above are some typical basic types; 


in almost every case we can engineer one of those 300 models to: meet your own special needs, electrically or physically, or 
Write us your problem, or submit blueprints for our recommendations and quotation; 


we will design an entirely new model. 


your inquiry will be promptly handled. 


ELECTRIC 
PARKER AVENUE 
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INDICATOR CO. 


STAMFORD, 





When you want eable that... looks 


whi“ 
new, stays new C7/1\\\\ is easy 


FLAMENOL cable’s colors are in the insulation. Long 


usage scarcely affects its neat, glossy appearance. 





fo use 


You'll find FLAMENOL easy to strip. Small size and 
light weight make it easy to handle. 






under cutting oils:239 


Splashed or soaked by any lube oil or coolant, 
FLAMENOL cable won't go soft; won't deteriorate. 


yi \ 
ditions. Its specially-compounded insulation stands up to watel 

sunshine, oils, and the roughest handling. Use FLAMENOL wher- S| 
ever “tough” service is normal—where long life is essential. For e 
more information call your nearest G-E office, or write for Bulle- 


tin GEA-4352. Apparatus Dept., General Electric Company, Sche- 
nectady 5, N. Y. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @ ELECTRIC 


802-80 
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x PRECISION BRONZE BARS 


TENTH ANNUAL PRODUCT DESIGN NUMBER 





Highly Plated Sheets and Coils 
Can Be Successfully Fabricated 


Despite their highly finished plated surface, 
pre-plated metals in sheets and coils can be 
successfully fabricated under modern mechan- 
Nickeloid Metals 


ical production methods. 


save the headaches of specialized departments 





and eliminate as many as three manufactur- 
ing steps, such as cleaning, plating, and polishing. It is not hard 
to maintain the lustrous finish of Nickeloid Metals. Choice of the 
proper metal, care in the making and handling of die equipment and 
the same handling care given any finished part — are points of good 
shop practice to be observed. Nickeloid pre-plated Metals may be 
soldered, riveted, blanked, drawn, formed, bent, spot welded, seamed, 
etched, and lithographed or silk screen printed. With some base metals, 
room temperature is important. For best results bends should be made 
against rather than with the grain. The larger the radius of the bend 
the less distortion of finish. For situations where unusually severe pro- 
duction conditions prevail, Mar- 
Not paper or plastic film applied 
to the face of the metal affords 


absolute protection; yet peels off 





as easily as a banana skin. 


Nickeloid Metals are available in finishes of Nickel, Chromium, Brass or Copper 
electroplated to base metals of zinc, steel, brass, copper, or aluminum. Also colors 
on steel or zinc. Available in sheets, long continuous coils, or long flat strips... 
wide range of gauges and tempers ... plated one or two sides . . . bright or satin 
finish . . . and all finishes supplied in numerous attractive crimps, patterns and 
corrugations. 
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Blanking is a common operation with Nickeloid 
Metals. With good shop practice, results are 
highly successful. 





Bending of Nickeloid Metals, with power brake, 
press brake, or folder, presents no difficulties in 
fabrication. 





Thousands of plants are successfully stamping 
Nickeloid Metals. Workman is stamping Kleenex 
dispenser (shown at left). 





Nickeloid Metals may be spot welded without 
damage to their highly polished surface, as shown 
above. 


Those interested in methods 


BOOKLET FRE of fabrication of pre-plated 


Nickeloid Metals should write on their company sta- 
tionery for our illustrated Fabrication Handbook. 
It’s free. 


AMERICAN NICKELOID CO. 


PERU 3, ILLINOIS 
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Same general design in larger than 
NEMA FRAME SIZES TO 500 HP. 
(500 hp. illustrated) 






(Largest) 
NEMA FRAME No. 505 





















(Smallest) 
NEMA FRAME No. 203 


ARLY in 1947 Burke introduced its new Series 

‘*D”’ drip-proof design for open type motors. 
These are available in NEMA Standard Frames 
203 thru 505. This range is shown above in the 
two smaller motors. Now Burke extends this 
streamlined design with its generous propor- 
tions, in frames larger than NEMA Standard— 
up to 500 hp. for all standard speeds to 3600 





i ‘a a 4 


r. p.m. Consult with Burke for data on these eC 
high grade uniformly designed induction motors Burke 125 hp. Drip Proof, Type NAD, Induction 
in sizes from 1/4 to 500 hp. Motor, driving a DeLaval 9750 g. p. m. Centrifugal 


Pump. Frame 681, 720 r. p. m., 2300 Volts, 3 Phase, 
60 Cycle, Sleeve Bearings. 


BurKE ELECTRIC COMPANY _ 3:10 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL 0.c. MOTORS M-G SETS HIGH CYCLE 
MOTORS MOTORS to; HP MOTORS MOTORS to 1500 HP BLOCKS te 1500 HP toe 1000 Kw. M-G SETS— 
1 te 1500 HP GEN. to 1000 Kw. GEN. to 1000 Kw, 
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ECENT TIME STUDY TESTS—conducted by the Methods 
Department of Worthington Pump and Machinery 
Corporation in their Holyoke, Massachusetts Air Conditioning 
and Refrigeration plant — prove that SPEED NUTS* can be 
applied in 30% less time than other fasteners. 


Important time savings like this are possible for Worthington 
because SPEED NUTS... 


1. are self-retaining—hold themselves in bolt-receiving position 
2. eliminate welding, clinching and riveting 
3. reduce materials handling 


4.do not clog—-save the time required to mask fasteners 
before painting or tap after painting 


5. speed up blind assembly attachments by compensating for 
inherent misalignment of holes punched in sheet metal panels. 





Assembler ans 
prior to inserting bolt—a simple, quick operation, 


Zip... zip and the panel is secured with 
a vibration-proof attachment. Panels are 
easy to remove for ee units—SPEED 
NUTS never" freeze’ on threads despite cor- 
rosion - producing conditions in these units, 
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panel hole with SPEED NUT 





AS T BO 4: OH. 


HOW WORTHINGTON 


Sw SOz 


IN ASSEMBLY TIME 


Shorter assembly schedules mean more units produced . .. 
more profit for your company. In many cases, SPEED NUTS 
improve product quality, save assembly time and money, and 
insure delivery of product in good condition. Write us for details 
on our Fastening Analysis Service or contact your Tinnerman 
representative. He’s listed in major city telephone directories. 
Tinnerman Products, Inc., Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton ¢ In England: Simmonds 
Aerocessories, Ltd., Treforest * 1m France: Aerocessoires Simmonds, S. A. Paris 





PRE-LOCKED POSITION 
Arched Prongs THE 


DOUBLE-LOCKED POSITION 
Compensating Thread Lock 


SpedNut <2 > 
PRINCIPLE <e™ 


Self-Energizing 
Spring Lock 












More than 150 SPEED NUTS are used in the 
assembly of this Worthington Model AVY Com- 
mercial Air Conditioner. Panels are removed 
to show SPEED NUTS in bolt-receiving position. , 
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VU LUTE LTE, 
MEETS YOUR NEEDS 







d. a progressive institution tooled for today’s 
and tomorrow's plastics molding needs. Keyed 

to most exacting requirements, and organ- 

ized to serve intelligently and well. 





It is advantageous to consult GMP 
plastics moldings specialists 
whether your rs 
are simple or memY 
complex. 









GENERAL MOLDED PRODUCTS - INC. 


OFFICE AND PLANT DESPLAINES, ILL. SUBURB OF CHICAGO 
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for original equipment 


































a NEW SOURCE 


witn now HESUUACE 


Metallic Gasket manufacture is an art which by 
its very nature is limited to but a few highly special- 
ized, organized and experienced manufacturers. 


For 30 YEARS we've been building up to this 
announcement. All these years we've been producing 
an ever increasing number of gaskets, washers, 

rings and other sealing and vibration dampening 
materials for an ever increasing number of America’s 
manufacturers from the largest to the smallest. 


Precision gasket manufacture with 
Fel-Pro begins with dies made to 
the hairline precision assured by 
the Keller Profiling Machine. 
Throughout the entire process 
from die to inspection, latest, most 
modern precision methods prevail. 


In 1945 we began supplying car factories 
with METALLIC GASKETS. 


SINCE THEN... our equipment and facilities have 
increased ...as has our sales volume. We believe it 
is because the Felt Products organization has 
that UNIQUE RESOURCE of discovering, developing 
and combining conventional and synthetic gasket 
materials to the PROFIT of its CUSTOMERS. 


THIS RESOURCE we would put to work on your 
problems. Tangibly then you would see what 
FEL-PRO’S RESOURCEFULNESS CAN DO FOR YOU... 
in head gaskets... ring gaskets... steel and felt 
retaining rings... copper washers... metallic gaskets 
combined with asbestos, felt, rubber, synthetics . . 


~~ F 


We'd like to send WITHOUT COST OR OBLIGATION fo you a SHEAF 

OF SAMPLES OF OUR WORKMANSHIP IN METALLIC GASKETS AND OTHER 
TYPES, TOO. JUST write us to send a copy of SAMPLE FOLDER M 41-B. 
When you get it, you'll begin to see what we mean by RESOURCEFULNESS 
. AND if you send with your request, copies of specifications on needed metallic 
gaskets we’re sure we can come up with something mighty interesting no matter 
whether your requirements are in the thousands... millions or billions. Write... 


S FELT PRODUCTS MFG. CO. 
<3 Ve 


1536 CARROLL AVENUE. 
CHICAGO 6, ILLINOIS 
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Bccking for someone to take a genuine interest in your special 
drive problems? If so, it will pay you to do what many other top Designers 
are doing ...call in a Reuland representative. 

Here is why. The Reuland policy is a policy of real cooperation and, by 
placing your drive-design project in our hands we can save you both time 
and actual money. 

As_ an example. The Synchronous Motor with Brake unit, shown above, 
helped one (now very happy) Designer solve a problem of deceleration from 
3600 r.p.m. to 0 r.p.m. within 1 second. Besides saving design and development 
costs, the finished unit was tailored to his exact needs with economical, 
standard assemblies. 

Reuland flexibility could be the very answer to your drive problems, too. 
May we talk to you about it? 


STANDARD AND SPECIAL 


REULAND MOTORS 
ARE AVAILABLE FROM 


eran 





®@ Polyphase Open and Drip Proof Motors, 
from “% h.p. through 150 h.p. 
Polyphase Totally Enclosed, and Totally En- 


closed Fan Cooled Motors, from ‘%4 h.p. 
through 125 h.p. 


Polyphase Explosion-Proof Motors, from 12 
h.p. through 30 h.p. 








FLANGE TYPE. Horizon- 
tal, Ball Bearing Drip 
Proof Motor with flange 
type endbell. 





TENTH ANNUAL 


PRODUCT DESIGN NUMBER 


DOUBLE FLANGE TYPE. 
Totally Enclosed, Ball 
Bearing motor. Special- 
ly designed for Vibrator 
Machine. 


ROTOR AND STATOR. 
Separate Rotors and 
Stators for installation 
in frames supplied by 
users. 


Slip Ring Motors, from 1 h.p. through 150 
h.p. 

Multi-Speed Motors, of all types, in sizes 
from \%4 h.p. through 100 h.p. 

Elevator Motors in all ratings, both 1 & 2 
speed, or slip-ring types. 

Single Phase Motors, from 34 h.p. through 
5 h.p. 

Motoreducers in a wide range of ratios, 
with either 3 phase, single phase or slip- 
ring driving motors. 

Space saving, Stators and Rotors built to 
your own specifications. 
















RESISTS .. . ozone, wear, sunlight, 
water, chemicals and most other nor- 
mally destructive factors. 


GIVES YOU... 14 colors including 
NEMA standards. 


PROVIDES... more conductors for a 
given space. 


HAS... . excellent electrical properties. 


IS . . . easy to draw, easy to strip. And 
is light in weight. 


B. F. Goodrich Chemical Company 





Wire and cable insulation made from 
Geon polyvinyl resins is suitable for in- 
dustrial, manufacturing and utilities wir- 
ing. Where the best wire and cable insu- 
lation is required, specify Geon by name. 
For information regarding special appli- 
cations, write B. F. Goodrich Chemical 
Company, Department I-10, Rose Build- 
ing, Cleveland 15, Ohio. In Canada, 
Kitchener, Ont. 





A DIVISION OF 


GEON polyvinyl! materials « HYCAR American rubber « KRISTON thermosetting resins « GOOD-RITE chemicals 
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OLD WAY 


Special 4" cap screw and %4-28 fibre-insert 
nut holds idler arm and pulley assembly on 
Model A3 “Take-About” Sander, Porter- 
Cable Machine Company. 


Truare saves 5 minutes, 9 cents in materials s 
per unit without re-design of electric sanders 





NEW WAY 


Simple 4" C.R. shaft, grooved in automatic screw machine, equip; 

with Waldes Truarc Retaining Rings. Bowed external ring (#5101-25) 
at top exerts resilient pressure taken up by Standard external ring 
(#5100-25) at bottom. Assembly is secure against vibration, can be 


easily taken apart and re-installed many times with same Truarc rings. 


Every sander through the production lines costs 9 
cents less for materials, requires 5 minutes less labor 
—with just the simple change from cap screw and nut 
to Waldes Truarc rings by Porter-Cable Machine 
Company, Syracuse, New York. The change to Truarc 
required no new design, no alterations in castings, 
but just the reappraisal of old methods. 

Truare can help you cut costs and increase produc- 






tion, too. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins—there’s a Truare ring 
that does a better job of holding parts together. All 
Waldes Truarc Retaining Rings are precision engi- 
neered, remain always circular to give a never-fail- 
ing grip. 

Send us your drawings. Waldes Truarc engineers 
will be glad to show how Truarc can help you. 








nd 00° 9 me ES GD ee Ge GE GE SE ee ee ee a ee ee oe 





| Waldes Kohinoor, Inc., 47-10 Austel Place EM-10 § 
\ Long Island City 1, N. Y. \ 
I Please send 28-page Data Book on Waldes Truare Jj 
j WALDES | ‘tanaapanen 
\: ! Nane___ i 
i 7 : 
. [— 1 Company i 
REG. U. S. PAT. OFF. } i 
ee 
RETAINING RINGS |! 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK t LO I gf 
WALDES TRUARC RETAINING RINGS HRE PROTECTED BY U. S. PATS, 2,302;948; 2,026,454; 2, 116,852 AND OTHER PATS. PEND. Ce cme cues case ee “ee ee ee ee ee es ee ee ee ee ee ee ee ee ee 
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No other socket screw 
can be wrenched up 


as tightly as 







Because of Bristol’s 
Multiple-Spline de- 
sign, all the force 
applied in wrenching 





meen up is directed into 
rotary motion. This 
permits tightening far beyond the limits 
of ordinary screws. Result: tighter grip 


... greater holding power! 


CONQUER VIBRATION... Bristol’s 
Multiple-Spline socket screws resist 
loosening under severe shock and vibra- 
tion . . . are ideal for vibrating shafts 
. . . for mechanisms frequently disas- 
sembled . . . for hard-to-reach fastening 
points. 
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BRISTOL'S MULTIBLE 


PRECISION THREADING ... careful de- 
sign, close tolerances plus a complete in- 
spection system add up to a product 
that is accurate, uniform, spins easily 
into place, fits perfectly, wrenches up 
tightly ... 


fastening . . . lowered assembly costs. 


gives you quicker, easier 


INTERNAL WRENCHING... gives de- 
sign advantages — less pocket allowance 
in your product for wrench movement 
. reductions in flange sizes — makes 
possible neater, more compact design. 


Write for bulletin and prices. THE 
BRISTOL COMPANY, Mill Supply 
Division, 153 Bristol Road, Waterbury 
91, Connecticut. 





MOST EFFICIENT MECHANISM 
FOR TRANSMITTING TORQUE 


The multiple-spline principle is used on 
aircraft propeller shafts and on auto- 
mobile transmission shafts because of 
its high efficiency in transmitting 
torque. In socket screws, the multiple- 
spline directs all the wrenching force 
into rotary motion .. develops great- 
est holding power. 
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View showing a 
double tier, spring 
loaded Socket Con- 
nector removed 
from assembly. 


Contact Tips are : . : ‘ , 
easily attached by Modernize your present terminal block assembly practice 


slipping over con- ae by using the new Burndy Crablok. It will simplify and 
ductor end and speed up terminating and testing procedures. Crablok pro- 
indenting perma- vides quick, positive, plug-in connections and quick dis- 
nently in place connections. Double, as well as single tier spring loaded 
with simple tool. : : : 
sockets, permit more connections in a smaller space. Sockets 
can be securely locked with an ordinary screwdriver. Assem- 
blies are supplied in 3, 5, and 15 channel lengths with 
sockets to accommodate conductors from #22 to #8 AWG — 
E as well as 19/22 control wire. For circuit indentification, 
a F an insulating one-way-fit plastic marking 
desired by simply cover snaps onto the Crablok. Complete 


tightening the engineering cooperation is offered. 
Socket Connector 
screw. 


D FOR A FREE COPY OF 
CB-48 TODAY => 


POPULAR BURNDY CONNECTORS FOR PRODUCT APPLICATION 


Including the highly popu- 
lar pressure-type SCRULUGS 
and QIKLUGS... as well as 
HYLUGS (indent type) con- 
nectors. Ask for CATALOGS 
#41 and Y46. 


= 


Ql KLU G WESTERN BRANCH: Vernon 11, Calif. CANADA: Canadian Line Materi- 
als, Ltd., Toronto 13 FOREIGN: Philips Export Corp., New York 17, N.Y. 
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“BH Extra Flexible Sleeving is used as added insu- 
lation against low voltages. BH Fiberglas Sleeving 
is required rather than ordinary varnished tubing 
because temperatures up to 400 F. are encountered. 
Its remarkable flexibility and non-fraying qualities 
are added advantages. Results have been completely 


When an aircraft magneto is rotated at low RPM 
while the aircraft engine is functioning, a small 
triple unit starting coil introduces a high tension 
spark into the magneto circuit, resulting in in- 
creased temperatures within the unit. Proper insu- 
lation is necessary during this period to insure 
against low voltages. 

This is why you find BH Extra Flexible Fiberglas 
Sleeving used on the triple unit starting coil of the 
booster section of the Bendix-Scintilla ignition sys- 

tem. The system is installed on the Pratt Whitney ps 


R-4360 Wasp Major engine. — 


~ 


This is what Bendix-Scintilla feats: cx 


satisfactory.” 


If you have a tough insulation problem in your 
product or plant where extreme temperatures, ex- 
cessive current loads, grease or moisture are causing 
wiation breakdowns, then specify BH Fiberglas 
ving. Write today. 







By TLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


berasbes 
AGS 


( 


y 


? 






uv 


Bentley, Harris Mfg. Co., Dept. M-27, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for ee 
(product) Send samples, pamphlet and prices 

on other BH Products as follows: 


volts. Send samples so I can see for myself ho 





operating at temperatures of ___°F. at 

BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent C1) Cotton-base Sleeving and Tubing 

NAME COMPANY 2 (1) Ben-Har Special Treated Fiberglas 
ean Tubing 

ADDRESS ini 
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RELAYS OF ADAPTABILITY 





Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/2 watts to give the smallest mounting 
area and accessible wiring facilities. 

*Type ‘BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 

*Type CN" is S.P.S.T. @éubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C, at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type ‘'BN" is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 








Type BOHO 


Type BO 


in A.C.). 


*Type “BG” is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type ‘‘BO" is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 

*Type “‘F’’ is S.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D, C, at 1.5 watts (not available in 
A.C.). 

*Type “SK” from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T, relay) not available in A.C, 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative. 


AL-118 


ALLIED CONTROL CO., INC. 2 EAST END AVENUE, NEW YORK 21,N. Y, 





Triplett can supply on 
short notice and with 


your own name electrical 
meters in 144", 2", 3", 4", 
5", 6" and 7" sizes in 
round, rectangular, square 
and fan shapes; wide 
flange, narrow flange, 
flush projection and port- 
able. Molded and metal 
cases. Rear illumination, 
special dials and other 
features available on most 
models. 





--y— With your own name and trademark 


on TRIPLETT-MADE METERS 


And it can be done with the greatest of ease in 
Triplett’s self-contained electrical Instrument factory. 
Here are designers and etching and printing equip- 
ment. Your name and your trademark can be easily and 
economically reproduced. 

And you will be surprised that this can be done at little or no 
additional cost depending on whether the quantity run at any 
One time permits marginal use of equipment. 

A half century of instrument know how is built into these fine 
electrical meters. No matter how specialized your require- 
ment may seem the chances are that Triplett has already 
engineered and tooled up for a design so nearly akin 
that a few inexpensive changes or additions will suffice. 

From screw machine parts to plastic moldings, 
from moving elements to dial faces, all are fabri- 
cated in Triplett’s modern air-conditioned fac- 
tory...equipped with special humidity and 
dust controls in assembly rooms. This 
self-contained factory means one over 
all profit mark up with better quality 
control and consequent savings 
to you. 


Why not write now for complete information on meters with your own name. Be sure your 
files are up-to-date with current Triplett Catalog and descriptive literature. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY ° BLUFFTON, OHIO, U.S.A. 


in Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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unusual method of fastening, it is very likel 
th “é ° : 
S at “National Screw” has a specialty fastener 


to fit unusual fastening jobs many “National” Specialties that have proved 


successful. 


“ROSAN’* INSERTS give the strength of 4 steel tapped bole to soft 
metals, plastics or wood. A serrated ring locks the insert to the 
parent material so that it can’t loosen, turn OF pull out under 
tension or torque. ROSAN STUDS can’t loosen of turn—even 


under vibration. 


“HI1-SHEAR”* RIVETS reduce 
weight, increasé shear strength. “Hi- 
screws is the only thread that of itself holds an sean 
tight. Actually, it becomes tighter in service, place bolts and nuts, they reduce 
ion weight and are easier to install. The 
“}ji-Shear” Rivet consists of @ 
liquids under pressure cannot penetrate. specially formed heat-treated alloy 

steel pin, headed at one end and 
grooved at the other. An aluminum 
collar fits the grooved end and 
forms a high button head when de- 
formed by 4 riveting tool. To re- 
move, simply destroy the collar and 
push out the rivet. 


““LOK-THRED””*™ fasteners hold securely in place. 


This new thread design for studs, bolts and 


even under vibration. Stronger in both tens 


and torsion, “LOK-THRED” forms a seal that 


td Write for de- 

a scriptive book- 
OAC Pes 

t these specialty 

fasteners.Please 

specify which 


ones interest 
you, 


(*Reg. U.S. Pat. Off. 
. or .) 
(**Pat. Applied For. ) 


THE NATIONA 
L SCREW & MFG. COMPANY, CLEVELAND 
TENTH ANNUAL PRODUCT DESIGN NUMBER — 
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_..despite high HEAT and active CORROSION 
when made of INCO NICKEL ALLOYS 





G.E. Automatic Toaster uses five Inco Nickel Yale & Towne “Tip Toe’ Automatic Iron uses Westinghouse Sun Lamp uses “Z’” Nickel springs 
Alloy springs to insure long-time operation. Tem- Inconel coil spring for the flexing arm of the sole to support quartz tube inside the lamp. Tempera- 
peratures up to 500° F. plate. Corrosive steam here from damp clothes. tures up to 750°. 
Look at these well-known appliances, properties after long exposure to temperatures 
and consider the user-benefits up to 500° F. This and three similar springs 
subject to 400° F. are all made of Monel. The 
they offer the consumer J 


main switch spring, subject to only 300° F. re- 
quires close tolerances. If too thick, it might 
take a set. If too thin it would lack sufficient 
contact pressure. Full hard Inconel strip .012” 


x %” solves this problem. 


How to provide for long-time strength and re- 
siliency at elevated temperatures, particularly 
in the presence of corrosives, poses a problem. 
The springs in the appliances shown above 
withstand temperatures ranging from 500° to 


750° F. Two operate in the presence of mois- ee eee See a 

the top casting of this fuse cut- 
out holds the fuse under con- 
stant pressure against the upper 
coating. A coil spring, also “‘K”’ 
Monel, trips the fuse tube when 
the fuse blows. According to 


ture. The springs in the fuse cutout switch 
shown here maintain their excellent spring 
properties even when subjected to salt and sul- 


James R. Kearney Corporation 
“K”’ Monel springs “are well 
adapted to applications in 


phurous atmospheres in heavy industrial areas. 


. . : : heavy industrial areas sub- 
Inco Nickel Alloy springs are particularly jected to a salt and sulphur- 
usefufl in applications where corrosion or high Rees 





temperatures are present. Their fatigue-resist- 
ant properties are often of prime value, but 


For a more complete discussion of the valu- 
most apparent where corrosion and heat are 


able spring properties of various Inco Nickel 


factors. Alloys, write for 66 Practical Ideas for Metal 
For example, consider the G. E. Automatic Problems in Electrical Products. Address, 
Toaster: The pop-up spring has to retain spring please, 


EMBLEM. OF SERVICE 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


Test wate MONEL* « “*K’’* MONEL « “*S’’* MONEL « “R’’* MONEL « ““KR’’* MONEL « INCONEL® + NICKEL + “L"’* NICKEL © “Z”* NICKEL *Reg. U.S. Pat. Of 
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TO FASTEN QUALITY 


Purpose of a fastener is to fasten. So 
the cheapest fastener is the one that 
fastens best, with minimum time for 
assembly, maximum holding power 
per dollar, and the ultimate contri- 
bution to the finished product’s ap- 
pearance. 


Manufacturers of machinery and 
equipment have learned that speci- 
fying RB&W Cap Screws saves 
money all along the line. RB&W’s 
investments in spheroidizing furnaces 
to improve structure of high carbon 
and alloy steels . . . mills to draw its 
own wire to closest tolerances . 
atmospheric-controlled furnaces for 
scientific heat treatment . .. are as 
important as the modern production 
machines in contributing to True 
Fastener Economy. 


On any problem involving bolts, 
nuts, screws, rivets or specials, 
RB&W engineers will help you attain 
True Fastener Economy. 


DESIGNING FOR T.F.E. Correct use 
of RB&W Cap Screws often permits 
reduction in number and size of 
holes, saving time and increasing 
strength of assembly. 


IT’S e C te. 


WITH QUALITY 


CAP SCREWS FOR SEVERE SERVICE. 
Uniformly high strength, maximum 
toughness and adherence to close 
tolerances equip RB&W Cap Screws 
for severe stress conditions. 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 
FASTENING COSTS 


RUSSELL, BURDSALL & WARD 


BOLT AND NUT COMPANY 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


SUPERIOR APPEARANCE. The svu- 
perior finish of RB&W Cap Screws 
enhances the appearance of the as- 
sembly and contributes to the sales 
valve of the final product. 


ww 

THE COMPLETE c 
> 

QUALITY LINE e 


< 


* 
Atty pas™ 


Plants at: Port Chester, N. Y., Coraopolis, Pa. 
Rock Falls, Ill., Los Angeles, Calif. 


dditional 


sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Oakland, Portland, Seattle. Distrib- 
utors from coast to coast. 


103 Years - Waking Shang the Things That Make hmervica Shong 




































































The job above — fastening | 
automobile oil pan—was form 
by hand, 3 men doing 500 
$11 per 100. Now, with en induction heating 
set-up and EASY-FLO 35 ring prepleced, 2 men 
do 1000 per 8 hours. — cost $4.50 per 100. 





































VERSATILITY PLUS 


Low-Temperature EASY-FLO and SIL-FOS 
brazing joins ferrous, non-ferrous and dissimilar 
metals. It makes joints that meet the varied de- 
mands for high-strength — ductility — liquid and 
gas tightness — high electrical and heat conduc- 
tivity — strong resistance to corrosive agents. As 
a method of fabricating parts it has proved a 
big time, labor and metal saver over casting, 
forging, machining from the solid, and bolted 
riveted and threaded assembly. It also does a 
wonderful job of repairing broken tools and of 
putting high-speed steel tips on tools. 








LOW-TEMPERATURE SILVER ALLOY BRAZ- 
ING with EASY-FLO and SIL-FOS is so extremely 
simple and so versatile that it is just naturally a 
low-cost process. For the same reasons it is read- 
ily adapted to give any production from a hundred 
or fewer parts a day to thousands. 

Just a hand torch or two, a few cylinders of gas, 
some alloy and Handy Flux, augmented in some 
cases by simple fixtures, suffices to give a great 
many manufacturers all the production they need. 
And numerous large manufacturers are turning out 
parts at ‘‘believe-it-or-not” rates, with ordinary un- 
skilled labor, by using fast heating equipment, such 
as induction, furnace, gas-air burners, and set-ups 
designed to keep parts flowing in a steady stream. 
In such cases, the savings in man-hours, machine- 
hours and metals, quickly write off equipment 
costs. 

From simple hand torch to automatic “push- 
button” applications, the records of thousands of 
manufacturers prove that EASY-FLO and SIL- 
FOS brazed production, is low-cost produc- 
tion. It will pay you to find out where this easily 
adapted process fits into 
your production. The answer 
is easy to get. Just ask to 
have a field engineer call — 
or write today for BULLE- 
TINS 12-A and 15. 
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82 FULTON STREET NEW YORK 7, N. Y. 


Bridgeport, Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R.1. « Toronto, Canada 
Agents in Principal Cities 






adds extra value 


to your products 


You gain definite ‘‘plus’’ values from the high 
quality of Kopp lenses, color filters, sight 
glass, indicator glass or other parts. Kopp 
engineering adds dependable uniformity and 
correct design to the inherent advantages of 
glass, which include: %torrosion resistance; 
surface hardness; control of light; transmis- 
sion of colors; resistance to heat, abrasion, 
weathering, rusting; permanence of color 
and shape. 

Kopp makes many types of glass, developed 
through years of experience, for specific 
classes of service. Investigate the possibilities 
glass offers for your products! We will gladly 
help you select the type best suited for your 
work. We suggest that you write for the new 
informative bulletin shown at the right. 


KOPP GLASS, INC. 


2100 PALMER STREET, SWISSVALE, PA. 
KOPP 
0 
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Ductile 


r metallurgical laboratory 
~ in your plant 
WITHOUT COST! 


You need something special—a solution to a problem which 
is not to be found anywhere. New products, new processes, 
new methods, are required as never before! 


If it’s a question of metallurgy—if it means a scientific 
approach to the development of a new metal—an alloy, or a 
combination—why not look into the basic properties of 
four not-too-well-known elements that have been reworked 
to help others? 


TANTALUM TUNGSTEN MOLYBDENUM COLUMBIUM 


Tantalum, not merely “corrosion-resistant,” but completely inert to 
almost all acids — the everlasting metal. 


Tungsten, with the highest melting point of all metals. At 1000°C, 
tungsten is the strongest metal known. 


Molybdenum, with most of tungsten’s desirable properties, but 
lighter in weight and more easily fabricated. 


Columbium, sister metal to tantalum and in many ways similar, but 
with peculiar properties of its own. 


Fansteel supplies these metals not only in pure form, in sheets, bars, 
rods, wire and fabricated parts; but also in alloys and powder 
metallurgy compositions wherein their useful properties are com- 
bined with those of other components. 


Fansteel is the only organization giving you this thorough approach 
to the development of special products thru working with unusual 
metals of unique properties. We will be glad to discuss your prob- 
lems with you at your convenience. Fansteel Metallurgical Corpora- 
tion, North Chicago, Illinois. 





PURE METALS COPPER BASE ALLOYS 
Tantalum, Tungsten, Molybdenum, and Columbium in sheet, 


Copper alloyed with other elements, to combine high con- 
rod, wire and special shapes and parts. 


ductivity with strength, elasticity, resistance to heat, impact 
POWDER METALLURGY PRODUCTS 


Finished or semi-finished shapes and parts of special analysis 
to achieve high strength, density, electrical conductivity, ; . er : . 
resistance to wear, impact, heat erosion, or combinations ware, current-carrying springs, soldering iron tips, resist- 


of these and other properties. ance welding electrodes, dies and fixtures. 


ansteel 


- ‘ > 
a ye ee Oe me eo x 
In Controlled Metallurgy 


or wear. Available in bars, rod, sheet, strip, castings, forg- 


ings, finished or semi-finished parts, for electrical hard- 
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“*- $10-32, #8-32, #6-32, 
and #4-40 brass or steel 


Patents 
Pending 


POLISHING SMALL APPLES 


For years, industry, home craftsmen, hobbyists—yes, men 
in all walks of life have asked for an inexpensive tool that 
would shear machine screws clearly and WITHOUT 
DAMAGING THE THREAD and with no burrs. 


AMP engineers approached and solved this problem with 
the same perception, interest and skill that have produced 
AMP Automatic Wire Terminators for installing solderless 


connections at the rate of 3400 per hour. What is more, 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


they include a wire cutter and stripper. The AMP 
“SHEARITE?” is just another example of AMP’S eagerness 
to enable industry to do a better job . . . in less time... 
at lower cost. 


AIRCRAFT-MARINE PRODUCTS INC. 


1504 Fourth Street @ Harrisburg, Pa. 


Sole Canadian Representative: 
F. Manley & Sons, Ltd.,{[Toronto, Ont., Canada 


Aircraft-Marine Products Inc., 1504 N. 4th St., Harrisburg, Pa. 
Please send me_____AMP ‘“'SHEARITE'’ Machine screw 


cutters at $3.95 each. 
Enclosed find* check [[] money order []. 
CI iictccctcessisnieciesecininsetictseteiceneniibicetelimaciaannaaieaaaglanaang 


PDD RES Sree 


COMPANY. 
*Orders on company Purchase orders will be billed, 





CARD WEIGHT... 

A solid, injection-molded 

block of clear polystyrene meas- 

uring 3 1/4” x 7 1/4”. Stepped wall 
thicknesses ore 9/16" and 3/8”. Undercut 
handle extends 1” above center wall step 


lt takes a “Steady Hand” This Approved Plastic Part’s Required 
to hold down this Job! 


Qualifications Also Emphasized 


CLARITY * TOUGHNESS 
ECONOMY 


This part is a Card Weight . . . molded of clear 
polystyrene. It was designed by and processed 
for International Business Machines Corpora- 
tion, Endicott, New York. 

It is used as a ‘‘steadying hand” in the 
hopper of an automatic card feed on a business 
machine. 

The transparency of the selected material 
lends itself to viewing the stacked cards. Its 
toughness makes it practically unbreakable. 
Carefully engineered mold construction pro- 
duced the handle undercuts and recesses in 
one operation— most economically! 

This plastic part, which has so completely 
satisfied its end-use requirements, exemplifies 
the type of molding in which Consolidated 
excels. We are confident that our broad experi- 
ence and know-how can be advantageously 
applied to your particular planning in 
plastics. Our sales engineers are 
ready to serve your inquiry. 


Above illustration shows an |B M Electric Punched Card Sorting Machine 
with cords stacked for automatic sorting. Note plastic Card Weight in 
its steadying position on top of stack. 


Your Blue Print in Plastic 


PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING + INJECTION MOLDING + COMPRESSION MOLDING 


Sig ORL. A Qe pete ‘ sia 
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you cer ALL THE FACTS 


ABOUT PRECISION SWITCHES IN THIS 


new UNIMAX SWITCH SELECTOR 


Type designations 


Styles 
Design features 


Weights 


Ratings and Approvals 


Actuators 


Force and movement 
specifications 


UNIform performance char- 


acteristics result from the 
unique structure of the 
moving member whose de- 
sign permits close control 
of al! tolerances in fabri- 
cation and assembly. 


MAXimum adaptability to 


diverse uses derives from 
Adaptaplates — _ inter- 
changeable among all Uni- 
max switches to suit varied 
needs in application of 
operating force. 


rr 7. 
All the things you want to know about the compact, 
snap-acting switches variously termed precision, 


sensitive, and millibreak are concisely stated and 
logically arranged in this new Unimax catalog. 


You'll find it a useful tool in your selection of the 
correct. switch for every application . .. and 
especially in the design of automatic and coin- 
operated devices and of aircraft control, indicating, 
and safety systems. 


The Unimax Switch Selector covers standard con- 
structions on which prompt delivery can be made. 
Modifications intended for special services are 
also available; we welcome opportunities to dis- 
cuss your switch applications and to show how 
Unimax can be made to satisfy them. 


Write now for your FREE COPY of 
the Unimax Switch Selector 

just clip, fill in, 
and mail this coupon. 


UNIMAX SWITCH 


DIVISION 


W. L. MAXSON CORPORATION 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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£ 
SECT ai ay RATINGS 
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41 YEARS 


of engineering, design and production experience in the manufacture of magnet wire, coil 


windings, insulations and impregnants has established the present reputation of 


ACME ELECTRICAL 


INSULATING 


VARNISHES ano COMPOUNDS 


Acme impregnating, molding and potting compounds 
of the thermosetting type are “the answer” for high- 
voltage applications where it is absolutely essential 
that no voids or pockets exist in the winding to allow 


Acme thermosetting varnishes, available in black or 
clear, are helping more and more manufacturers 
meet the most rigid insulation requirements. These 
varnishes are distinctive for their fast-baking, com- 
plete curing and penetrating qualities, coupled with 
their adaptability for conventional or infrared bak- 
ing equipment. The exacting demands of today’s 
conveyorized systems are also met by Acme var- 
nishes which eliminate the dangers of “skin-curing” 
and soft, tacky winding interiors. 


These heat-reactive varnishes combine low viscosity 
with high solids content to produce superior impreg- 
nating efficiency, bonding strength and buildup of 
solid insulating film. . . . Other baking and air-dry- 
ing formulations, including lacquers, adhesives, and 
spirit varnishes, are available to suit individual re- 
quirements. 


corona or the entrance of moisture. Low-voltage 
units are also completely protected against heat and 
moisture when impregnated and sealed with Acme 
Compounds which contain practically 100% non- 
volatile matter. 

Acme Electrical and Chemical Engineers have made 
available to the Coil Industry the advantages of a 
solid impregnated and molded coil by means of a 
simple process for the low-cost, mass production of 
units molded with Acme Compounds. Filling molds 
under vacuum is no longer necessary when using 
Acme XK-262 or XK-263! Consult Acme Engineers 
on technicalities of mold design and production 
procedures. 


Write for Literature and Samples (Dept. VC) 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATION - MAGNET WIRE - COILS 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
OFFICES: New York, Philadelphia, Cleveland, Rochester, Chicago, St. Paul, St. Louis 
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In the new YALE Cartridge Heater the resistance 
element is embedded directly into refractory ce- 
ment, which is then fused. A direct path of heat 
conductivity is thus provided, from resistor to 
sheath. This means lower resistor operating tem- 
perature, and consequently longer heater life. 

But that’s not all. When it’s YALE heat, it’s 
uniform heat. With a YALE made unit there is 
always 


1. Uniform distribution of the refractory 
within the sheath for uniform insulation. 


2. Accurately centralized location of the re- 
sistor—equidistant from the sheath 
throughout its length—for uniform heat 
transfer. 


Prompt shipment on Cartridge Type Heating 
Units — one of a complete YALE line of electric 
heaters. 

Please use coupon below to receive full infor- 
mation on this and other types of YALE Electric 
Heating Units. 


*Screw plug type for liquid immersion. 
Plain cartridge type for general uses. 


THe YALE & TOWNE MANUFACTURING COMPANY 
YALE Electric HEATING UNIT SALES 


Reom 1033, Chrysler Bldg., New York 17, N. Y. - Murray Hill 9-6700 
YALE Lhe Please send catalog with full information on YALE Cartridge Type 


Heating Units. Our proposed application is described below. 
THE BRIGHT 


Makers of the famous YALE lines of Locks, 
Closers, Pumps, Hoists, Industrial Trucks and oe 
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INDUSTRY SINCE 1901 


LOOK TO THE INSULATION./If GAN MAKE OR BREAK 
THE PRODUCT OF MANY AN”EQBCTRICAL APPLIANCE 

QUALTRY 3 OR APPARATUS MANUFACTURER. “INSULATION REPRE- 
APPLI AN CFE S SENTS THE DIFFERENCE BEPWEEN RELIABILITY AND 
COSTLY SERVICING. GOOD INSULATION CAN ENHANCE 

and BRAND RATING, EARN DEALER ENDORSEMENT AND 


APPARATUS USER APPROVAL: 


LOUTHAN INSULATIONS ARE SCIENTIFICALLY FORM+ 
ULATED FOR MANUFACTURERS WHOSE PRODUCTS ARE 
DESIGNED TO ENDURE.) TESTED..INSULATIONS, SUCH 


AS ZIRCON, CORDIERITE 
REFRACTORY, STEATITE 
AND ELECTRICAL PORCE- 
LAIN, ARE AVAILABLE TO 
MEET INDUSTRY'S MOST 
EXACTING NEEDS. LOU- 
THAN ENGINERS AND 
LABORATORIES ARE OF- 
FERED IN COOPERATIVE- 
LY SELECTING AND.PRE- 
TESTING THE PROPER EN- 
SULATION FOR SUCH 
NEEDS. 


LOUTHAN INSULATIONS ARE 
FORMED IN THE MOST IN- 
TRICATE SHAPES,MOST ANY 
SIZE, AND TO MENIMUM. TOL- 
ERANCES,. ALL ARE_.HIGH 
FIRED WITH “UNIEORMITY 
AND PRECISION ASSURED. 


SUBMIT SKETGH,..MODBL 
OR SPECIFICATIONS» FOR 
RECOMMENDATIONS AND 
COST ESTIMATES 


The 
LOUTHAN MANUFACTURING COMPANY 
CERAMIC SPECIALISTS . 


Onl iy I a Zs EAST LIVERPOOL . OHIO. > a 
oo an sigs SE SRIEG Bases Subsidiary of Harbison-Walker Refractories Co. 

cs TEST gemma . ' | 

i rT) wy ee He 4 : F e eer 


Fl eT f 
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What Fractional Horsepower Does 
¢ Your Product Need? 


Is it really 1/4 or 1/6 h. p. as you at first supposed? Or will your product 


work better, possibly at lower cost, when equipped with an EMC Sub- 


fractional Motor and gear reducer for increasing torque? 


HMC Can Give You the Aight Answer 


For instance, Model 600 EMC Motor can be teamed 
up with any one of eleven different gear assemblies 

. to give you exactly the torque required, within 
reasonable limits. When series wound, Model 600 is 
rated at 1/20 h.p. with full-load speeds ranging from 
4000 to 12,000 r.p.m. The gear reducer shown is 
the single worm type which provides reductions up to 
60:1. Like others in the EMC line, this efficient motor- 
gear unit combination has won a secure place for it- 
self in the power zones of dozens of products. 


tracemark \ ELECTRIC MOTOR CORPORATION 


Division Howard Industries, Inc. 
RACINE, WIS. 


r\ REGISTERED 
CUSTOM-BUILT FRACTIONAL TAS FOR ALL INDUSTRy 
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Many manufacturers are learning that products pow- 
ered by EMC enjoy sales advantages measurable in 
lower initial cost, reduced operating expense, com- 
pactness and quiet operation. Clip and mail the 
coupon for the complete story. 


ELECTRIC MOTOR CORPORATION, Racine, Wisconsin 


Please send a copy of the new specification sheet that 
makes it easy to list all important facts about our product 
to be powered. 

FIRM NAME 

ADDRESS 

CITY, STATE 


Attention of 
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Designer's 
ARE YOU UP ON YOUR METER-OLOGY 2 


aN 


Condensed new booklet describes G-E Meters 
and Instruments for your every design need 




















Here is a new G-E publication that every industrial de- 
signer will want to keep as a handy reference. In brief, 
illustrated form, it describes the whole wide range of 
electric measuring and indicating instruments, devices 
and accessories made by General Electric in standard 
types. Each description is followed by a reference to a 
more detailed bulletin. 


Whatever your interest in “meter-ology”—whatever the 
products into which you're designing built-in instruments, 
you'll find here standard G-E equipment for most appli- 
cations, available either from stock or for early shipment. 
Included are indicating instruments in switchboard, panel, 
general testing and laboratory types; photometric devices; 
recording and remote-indicating instruments; timers and 
time meters. Send today for your copy of “Measurements 
Review”, Bulletin GEC-227. 





PANEL INSTRUMENTS 





SWITCHBOARD 


ACCURATE, SPACE-SAVING 

DEVICES LIKE THESE 
will simplify 

your design job! 







GENERAL TESTING 
INSTRUMENTS 

This hook-on volt-ammeter 
is versatile, portable, easy 
to use. No need to cut con- 
ductors or interrupt service. 
Only 3% Ib, 13 by 3 by 4 inches, it measures 
a-c and voltage to 3% accuracy. 








INSTRUMENTS 


Available as a-c ammeters, 
voltmeters, wattmeters, var- 
meters, power-factor meters, 
synchroscopes, frequency me- 

ters; or d-c milliammeters, ammeters, 
and voltmeters. Type DB-15 voltmeter shown. 


















LABORATORY-TYPE 
INSTRUMENTS 

Use this high-sensitivity, wide- 
range, vacuum-tube voltmeter 
for laboratory and industrial 
electronic testing. Calibrated 
ranges measure 0.001 volt to 300 volts at all 
frequencies from 10 cycles to 1 megacycle. 





GENERAL @ EL 
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In round, square, or rec- 
tangular cases, these com- 
pact indicating instruments 
are available in 1%, 2'2, 
342 or 4%-inch sizes. D-c 
microammeters, milliammeters, ammeters, 
voltmeters, and a-c, thermocouple, and recti- 
fier types can be furnished. 










RECORDING INSTRUMENTS 

For measurements affecting 
power economies, motor load- 
ing, etc., and for time studies, 
machine utilization, etc., GE 
makes a complete line in the 1-percent accu- 
racy class. Shown is surface-mounted Type CD. 


ECTRIC 






TIMELY HIGHLIGHTS 


ON Oo ye PRODUCTS 









































PHOTOELECTRIC RELAYS 
TO SPEED UP ROUTINE JOBS 


Many routine processes can be speeded 
up by including these G-E photoelectric 
relays in your machine designs. They’re 
used to control or limit a wide variety 
cof operations, and to count, sort, or 


o 
identify objects, especially delicate or freshly painted parts that Slip the Overload 


can’t be handled by mechanical fingers. They operate up to 600 

times a minute on flashes of .001 of a second duration. Standard 4h a h J 

radio tube used has an expected life of several thousand hours. fo f e yw ee 

Any light source with at least five foot-candles at the photo tube 

can be used. See Bulletin GEC-279. On punch presses and similar flywheel-type machines, a G-E 
Tri-Clad Type KR high-slip motor slows down slightly as the 
peak load is applied. This allows the flywheel’s stored energy 

MORE CABLE IN LESS SPACE to share the load, thus relieving the motor of severe overloads. 
You can specify smaller motor sizes and smaller and less 

Many a neat, space-saving design is expensive control. You also get an improvement in power con- 

made possible by the smalldiameter sumption, less control and belt maintenance, reduced power 

of Flamenol Style FL,G-E’sfamous peaks, and improved power factor. These G-E motors, with 

low-voltage cable. Widely used for 5-8 per cent slip or 8-13 per cent slip, are made in both open 

machine tool power and control and totally enclosed fan-cooled types. Open KR motors are 

circuits, it has both insulation and available from 1 to 100 hp; totally enclosed KR motors from 

finish combined ina single synthetic 1 to 50 hp. See Bulletin GET-1268. 

covering. It is resistant to oil and 

moisture, acids and alkalies. Seven 

bright, permanent colors simplify 

and quicken circuit-tracing, save Input curves of 

installation time. And Flamenol is high-slip motor 

flame-proof t spread a fire. rec gen 

Pp » Canno P a purpose motor 
See Bulletin GEA-4352. (B) driving iden- 


tical presses on 
identical work. 





VERSATILE STARTING SWITCH “AT HOME’ ANYWHERE 


You can mount this newly-designed, hand-operated G-E motor- 
starting switch for fractional hp motors on or near machines of all 
types, in almost any location. Enclosures 
include general-purpose, dust-tight, water- 
tight types, and types for hazardous loca- 
tions. Positive overload protection is pro- 
vided by a thermostatic bi-metallic strip 
and heater device, which causes the switch 
handle to move to “Off” position when an 
overload occurs. All wiring terminals are 
on top of switch unit for easy accessi- 
bility, fast installation. See new Bulletin 
GEA-2234. 





General Electric Company, Section A668-65 
Apparatus Department, Schenectady 5, N. Y. 













Please send me the following bulletins: 

L) GEC-227—Measurements review 

() GEC-279—Photoelectric relays 

GEA-4352—Flamenol wire and cable 

() GEA-2234—Fhp motor-starting switch 

C) GET-1268—High-slip motors 

CONSULT YOUR SWEET’S! You'll find “everything electric’ 


for machinery manufacturers in the General Electric section. 


L 





Company 


—— oe ee eee ee ee ee ee 
oo 


Street 


City 
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€ company we keep 


There can be no more objective proof of the real Twin-gineering is such a service—the meshing of your 
integrity and stature of a motor builder than a repre- engineering minds with ours, at every point from 
drawing board to field liaison — to deliver you not 


sentative listing of customers served. We are proud 
just 2 motor but ¢he motor for your appli- 


of these names... they speak for them- 


selves. We are proud that Emerson- cation. Twin-gineering provides the satis- 


Electric motors continue year after year to factory solution to your motor problems, 


power so many outstanding products of Get intouch with Emerson-Electric today! 
American industry. Only proved customer THE EMERSON ELECTRIC MFG. CO. 


service can build such a list. And only ST. poner 21, MO. 


ed f i oF 
proved motor performance can continue EM bE K S0 hs Mg t LECTR | C 


to maintain it through the years. Emerson-Electric Motors MOTORS FANS —=— =— APPLIANCES 
1/20 to 5 H.P., AC and DC, 


LEADERS IN THE ELECTRICAL INDUSTRY SINCE 1890 
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PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 


Reliability is built into 
many types of electrical 
and mechanical spring 
parts through the use of 
Bridgeport’s Improved 
Phosphor Bronze. 


BRIDGEPORT’S PHOSPHOR BRONZE 


ARPES NS Se RE BF EE 


FOR LONG, DEPENDABLE SPRING LIFE 


What do you look for in a spring material? 
1. Resilience. 
2. High fatigue resistance to withstand 
millions of flexing cycles. 
3. High yieldstrength to withstand consid- 
erable deflection without taking a set. 
4. Good corrosion resistance. 
5. Sufficient ductility for stamping and 
forming. 
6. Good electrical conductivity (if spring 
carries current). 
Because good phosphor bronze possesses 
all these properties, it is the most widely 
used spring material in thousands of elec- 
trical and mechanical applications. But 
what makes phosphor bronze good? At 
Bridgeport the answer is found in proper 
melting practices, special casting techniques, 
and carefully controlled mill processing all 


“ee 


along the way. The reliability of Bridge- 
port’s Phosphor Bronze is constantly be- 
ing tested in the Laboratory and is proving 
itself by long useful service in such elec- 
trical devices as switches, relays, capaci- 
tors, and controls as well as in bellows, 
diaphragms, lock washers and other 
mechanical applications. 

If the efficient operation of your prod- 
uct depends upon reliable spring parts, 
consider Bridgeport’s Phosphor Bronze. 
Also find out about Bridgeport’s other 
engineering alloys. They have helped 
many manufacturers improve their prod- 
ucts through a change in metal specifi- 
cations. Contact the nearest Bridgeport 
office for service and write for 128-Page 
Technical Handbook. 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 


Mills at Bridgeport, Connecticut and Indianapolis, Ind. 
In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 


BRASS - ‘BRONZE - “COPPER - DURONZE~—STRIP - ROD - WIRE - TUBING 
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if you make 100 water heaters a day 


0,000 A YEAR 


WE CAN SAVE YOU 


*Based on a saving of $1.50 per 
heater and 286 working days a year. 


NEW IMPROVED CAM-STAT CD11] AUTOMATIC TEMPERATURE CONTROL 
ELIMINATES MOUNTING BRACKETS, WELDING AND EXTRA LABOR! 


Sensational savings are reported by users of the new improved 
Cam-Stat CD111 Automatic Temperature Control—up to 
$1.50 per water heater! 

“Secret” of these savings is the Cam-Stat’s new built-in 
universal mounting bracket. With this unique bracket the 
Cam-Stat can be attached to any heater in a matter of seconds 
—by the same bolts that hold the heating unit in place. No 
welding, no special mounting brackets and no extra labor 
are required! 


Used By Leading Water Heater Manufacturers 


Cam-Stat Automatic Temperature Controls are performing 
outstanding service on many of America’s leading water 
heaters. Here’s why: 


HIGH CURRENT CARRYING CAPACITY. 3000 watts at 120-240 
Volts A.C. 


TEMPERATURE RANGES. 60° F. to 190° F. for both 


and secondary controls. 


primary 


DIFFERENTIALS. 1()° F. tor primary, 25° F. tor secondary — in 
accordance with NEMA Standards. Lower differentials on 


request. 


SWITCHING ARRANGEMENT. Either SPST break on temperature 
rise or independent circuit double throw. 


RUGGED, LONG-LASTING CONSTRUCTION. 
COMPETITIVELY PRICED— IMMEDIATE DELIVERY. 
PERFORMANCE TEST AT NO OBLIGATION TO YOU. 


Our engineering department will test the perform- 
ance of the Cam-Stat on your electric water heater, 
submitting a detailed report at no cost to you. 


Write today for complete information. Address Dept.EM-10 


SUCCESSFULLY TESTED TO NEMA STANDARDS 
BY ELECTRICAL TESTING LABORATORIES 


LISTED BY UNDERWRITERS’ LABORATORIES 
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RECTOX ... for dependability and long 
life. Original Rectox Copper-Oxide units 
installed 20 years ago are still in use 
today ...a service record not duplicated 
by any other metallic rectifier. 


SELENIUM .. . providing a dependable, 
economical source of d-c power where 
small size and minimum weight are 
prime factors. Westinghouse Selenium 
Rectifiers are the result of more than nine 
years of continuous research. 


ELECTRONIC TUBES .. . Westinghouse 
Phanotron, Thyratron, Kenotron, Igni- 
tron and other types of tubes meet the 
requirements of such varied applica- 
tions as radio transmitters, speed con- 
trols, resistance welding control and 
x-ray equipment. 


© Westingho 
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Whatever the application—if it’s a problem of con- 
verting a-c to d-c—there’s a Westinghouse Rectifier to 
do the job. And whatever the problem, Westinghouse 
engineers, with a background of more than 20 years 
in the development and application of rectifiers, can 
offer you the best possible solution. 

Manufacturing limitations can be met— maintenance 
problems avoided—control problems simplified — 
with the Westinghouse complete range of a// types of 
rectifiers from which to select. Take advantage of this 
broad background of help on your rectifier problems 
—outline your requirements to your Westinghouse 
representative or write for further information— 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. 5-3 1421 


£ 


o 
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~federal— 


announces 


"THE WESTIN PROC 


_* a really new way 

to form tubular sec- 

tions. Far more efficient 

than conventional methods 

in use today the revolution- 

ary Westin Process is per- 

formed by a combination of 

electrical current and pres- 

Its application means 

considerable savings in time 

and material and a greatly improved product 
quality. 

Developed to enable manufacturers to achieve 
lower unit cost of production, this new pro- 
cess is particularly adaptable to forming steel 
gas cylinders, upsetting sections of tubing to 
increase wall thickness, sealing tube ends, 
necking-down tube sections and performing 
other high-production operations of a related 
nature on low carbon, alloy steel, brass and 
other metals. 


sure. 


PATENTED 


The Westin Process is one more example of 
how Federal is making every effort to reduce 
costs and increase production and quality in 
the metal working field. 

When forming tubular sections, it will pay 
The 


illustrations on this page are intended only 


you to look into the Westin Process. 


to set you thinking about your own produc- 


tion. It costs nothing to inquire. 


Federal is equipped to handle every type of metal forming or resist- 
ance welding application. Let our engineers analyze your product 


and show you new economies in your press and welding operations, 


we RESISTANCE WELDERS FOR EVERY APPLICATION 
FROM 50-TON OBI TO 2000-TON DOUBLE ACTION 
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VARGLAS TUBING 


impregnated with @ PERMAFIL 


eeemore 


This new tubing with a new synthetic coating of General 
Electric Permafil on Fiberglas braid is... 


So FLEXIBLE that it can be twisted, bent, wrapped, tied in knots... 


without cracking or peeling. 


So TOUGH that severe use will not destroy its dielectric property — 
7000 volts. 


So HEAT-RESISTANT that it will withstand high temperatures and 


can be after-treated in baking and varnishing operations. 


Made in standard colors, in a wide range of sizes. It is 
available in coils—so that you can cut the exact lengths 
you need, without waste. 


And... this is a premium tubing at a reasonable price. 
Send coupon for free sample and full information. 


VARFLEX Corporation, 309 Jay St., Rome, N. Y. 
CORPORATION A Please send me full cee as om “ a i sample of your new 


Varglas Tubing impregnated with G. E. Permafil. | am particularly interested 
Makers of 


| in samples suitable for 
Electrical Insulating 
Tubing and Sleeving j Company 


Street 


. ? 
~ 
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Available for your Data File 


ona YE RUE 


Complete Information on 


WASHERS AND STAMPINGS 


Here’s a pocket edition catalog made to order for those 
engaged in the selection and purchase of washers and 
stampings ... forty-six fact-packed pages of worth-while 
descriptive material, including illustrations of many of the 
more than 22,000 dies available in our plant to save you 
unnecessary die charges and delay. Write for your free 
copy, today. It will be sent to you without cost or obliga- 
tion. Ask for Catalog No. 20. 


WROUGHT WASHER MFG. CO 


The World's Largest Producer of Washers 
2200 S. BAY STREET ° MILWAUKEE 7, WISCONSIN 


ERE’S MOTOR EXPERIENCE THAT 


CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 
Single Phase « Polyphase « Direct Current Motors 


Map ey LEM, (Nr een ea tet tie 
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MORE POWER, LONGER LIFE 


UM 12a by: YO: 


.. With Fiberglas Electrical Insulation 


“The application of Fiberglas Tape to the high-speed 
armature winding has enabled us to increase the life 
of our motor many times. The better insulating 
properties of Fiberglas, as well as its greater resistance 
toheat, wear and deterioration, made it possible tostep 
up the power of our motors from 1/7 HP to 1/5 HP 
without increasing the size of the motor frame.”’ 
This statement by H. W. Schumann of the Precise 
Products Company is only one of many describing 
how Fiberglas Electrical Insulating Materials are 
helping to solve design and production problems. 


*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) 
for a variety of products made of or with glass 
fibers by Owens-Corning Fiberglas Corporation. 


Whether you produce fractional HP motors, huge 
generators, curling irons or dry-type transformers, 
you will want the facts about this inorganic-base 
insulating material. There is a type and form of 
Fiberglas Electrical Insulating Material to meet 
virtually every requirement. Write Owens-Corning 
Fiberglas Corporation, Department 866, Toledo 1, 
Ohio, today for your copy of the 
“Fiberglas Electrical Insulating Ma- 
terials’? catalogue. Branches in prin- 
cipal cities. 

In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


OWENS- CORNING 


SaaS e at ae 
BSE BEL 
MATERIALS 


There is a type and form of Fiberglas Electrical Insulating Material to meet virtually every requirement 
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The high quality and long life of LEVOLIER 
switches have been proven many times in actual 
service in the field. Nationally known manufacturers 
have reported that Levolier switches have been pulled oe | 
on and off more than 180,000 times under normal load No. 1010—10 amp., 125 volt _ 
without a miss, and are still in excellent condition. These fi it control, 
field performances show that Levolier switches surpass the 
Underwriters Laboratories requirements by three or four 
times. 
McGILL LEVOLIER switches are precision built. Every single 
part is carefully machined so that you are assured of maximum g 
life and dependability. Widely used on variable speed motors, 5 
canopy and outlet box mounting, ventilating 8 
fan installations, sign flasher boxes, and 


transformer boxes, they provide positive con- No. 201—3 amp,, 125 volt, 
trol from any angle. 2 cireult canopy pull 


ONLY Me G ILL MAK ES A complete description of the many types 


a and sizes of LEVOLIER Switches is found in 
Levoler MCGILL catalog #43. Send for free copy today. 
SWITCHES DISTRIBUTORS IN ALL PRINCIPAL CITIES 


No. 26—6 amp., 125 volt 
toggle switch. Single pull 
wire leads, “T” rating. 


MSGILL. MANUFACTURING CO., INC. 


Electrical Division Ai <? §=_ No. 265—6 amp., 125 volt. 


250 N. CAMPBELL ST. VALPARAISO, INDIANA ee eee ee 


is much more serious business 
than "bobbin" for apples... 


Landing the most dependable 
bases for your coil winding 
means lasting satisfaction — 
elimination of basic coil trou- 
bles — more profit. 


PRECISION 
~—~BOBBINS~ 


Precision Bobbins, engineered to your exact specifications, bring you these 
advantages on their performance records: Greater strength due to spiral 
winding, and heavy heat dissipation; less moisture absorption; vulcanized 
fibre flanges; swaged tube ends for secure locking. Made in dielectric 
kraft, fish paper, cellulose acetate, or combinations. Write for samples. 


PRECISION PAPER TUBE COMPANY 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
PLANT NO. 2 AT 79 CHAPEL ST., HARTFORD, CONN. 
Also mfrs. of paper tubes, dust caps, thread protectors. 
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All Resulting from Federal’s 
New Miniature 500 MA Selenium Rectifier 


YES, this mighty miniature makes big television headlines! Its hitherto unap- 
proached power-handling capacity promises a virtual revolution in television de- 
sign. Think of the possibilities ...a single Selenium Rectifier power supply able 
to handle an AM-FM-TV combination... AC-DC television... drastic reductions 
in size, weight and price of 7” and 10” sets. 
These important savings result not only from the small size of this new Federal 438D3428A 
Miniature Selenium Rectifier, but its elimination of large, heavy, expensive trans- 
formers and expendable rectifier 
tubes in the power supply. What’s B+ RF = iF 
more, it can be used with smaller con- 130 VOLT | 4. AUDIO, HORIZONTAL and 120 voLT 
densers with lower voltage ratings. 438D3428A stacey 
Here’s the diagram of a suggested 
circuit for an AC-DC power supply 
for 7” and 10” electrostatic deflec- - 
tion tubes. 


5 OHM 


WIGH VOLTAGE 
VIDEO TUBE 


Capitalize on these design ad- 
vantages and the instant start- 
ing, cool and efficient operation 
of Federal Miniature Selenium 
Rectifiers. For technical data, 
write to Department F216. 


VERTICAL SWEEP 
AMPLIFIER 


Federal Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 
KEEPING FEDERAL YEARS ANEAD...is IT&T's world-wide 

research and engineering organization, of which the Federal In Canada: - Federal Electric Manufacturing Company, Lid., M P.a@ 
Telecommunication Laboratories, Nutley, N. J., is a unit. jenweel, 


Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y) 
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E-Z AUTOMATIC 


FOOT PEDAL WIRE STRIPPER 


WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


COLONIAL 
WIRE STRIPPER 


Always ready for use. Its triplicate action 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedai 
movement. 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET 


of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 


ders attest to its superiority. 


CHICAGO 16, ILL. 





Series 


A foolproof, frictionless unit for uniform 
and continuous production. [io springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 
us your wire samples and specifications so 
al D Mc Mab al aa eel le eT Tee 


before shipping machine and instructions 


How fo get 


EYE APPEAL 


Series 
No. 1500 TIMER 


An efficient, compact, 
low cost unit for 
built-in use Quick 
mount. Rated 20 
amps. Lis: > v;.. 2 
amps., 230 V., A.C. 


No. 80 TIMER 


More than 20 years 
of sturdy reliability. 
In surface or panel 
mount; AC DC single 
pole, single, double 
throw switch. 


BULLETINS ON ABOVE SENT ON REQUEST 


LOW COST! 


IN ADDITION TO EYE APPEAL 80 
vital to sales and profits, Snap 
Clips provide a low cost, simple, 
speedy and effective method of 
applying trim or moulding to 
your product. 

A slight pressure of the hands 
does the job in a jiffy . . . the 


| Snap Clip alone does the entire 
| job of holding . . . all it needs is 


a hole. 

If you have a fastening or 
joining problem we'll gladly ad- 
vise you about the Snap Clip 
application to your products. 


CUYAHOGA 


@ Alt IT NEEDS 
1S A HOLE! 


WALSER AUTOMATIC T]MER CORP. 


GRAYBAR BUILDING ® NEW YORK 17, N. Y. 


7ée CUYAHOGA SPRING @. 


10270 BEREA ROAD © CLEVELAND 2, OHIO 
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QUALITY CONTROL 


SAL LL 


The uniformity you’ve come to expect in Corbin Screws is the 
result of Corbin’s high standards of precision — its system of 
quality checking in every process — so that all parts are inter- 
changeable. 


eontered From initial operation to packing, Corbin maintains uniform 
quality. Tools are replaced before worn — production is gauge- 
inspected at machines — samples are checked in the laboratory. 

driving Here are some of the Corbin Quality Control standards. 


» Phillips Recesses must be correct in depth and shape, 
centered uniformly. 


2 Regular Slots must be precisely centered and “sharp-cut” 
to correct depth and width. 


3 Sample Cross-Sections of headed blank must reveal smooth, 
unbroken grain, with regular lateral deflection in the 
upset head. 


wae Gna 4 Heads must be true to type, concentric with body, smooth. 


é Threads must be sharp and accurate. Points, if specified, 
must be keen . . . properly centered. 


Corbin Screws — all sizes and shapes — for wood, metal, or 
plastic — always uniform. Insist on Corbin. 


CORBIN SCREW 
DIVISION 


THE AMERICAN HARDWARE CORPORATION + NEW BRITAIN, CONNECTICUT 
WAREHOUSES: NEW BRITAIN e@ NEW YORK + CHICAGO 
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youre 


looking for 
Special 
eee 


ws 















in quantities 
suitable to volume 


production--Call upon 





United-Carr. Our 


Design Engineers 





For Inverting D.C. to A.C. ... are available to 
Specially Designed for operating A. C. Radios, 

Television Sets, Amplifiers, Address Systems, and | work directly 
Radio Test Equipment from D.C. Voltages in 


Vehicles, Ships, Trains, Planes and in D.C. Districts. with yours-- 







to show you how to 


New Models New Models 


* CUT COSTS 





TEI 


SPEED PRODUCTION 


* TURN OUT FINER 







AUTO RADIO 


















VIBRATORS “A’’ BATTERY FINISHE 

A Complete Line of Vibrators . . . ELIMINATORS pow Uneeuets 
Designed for Use in Standard Vibrator- For DEMONSTRATING AND TESTING 

Operated Auto Radio Receivers. Built AUTO RADIOS 


with Precision Construction, featuring 
Ceramic Stack Spacers for Longer Lasting 
life. 


New Models . . . Designed for Testing 
D. C. Electrical Apparatus on Regular 


A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- UNIT ED a oF. B84 
less, Interference-Free Operation and 

FASTENER Corp. 


Extreme Long Life and Reliability. 
ma aa 






Sholay 
PES A weeican Tetevision & Rapio Co. Rae a 


, NEW 
NITERATURE Quality Products Since AT 


See your jolt MINNESOTA-U.S.A, 
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ISHMENT 


ies HIGHWAYS over which Mr. and Mrs. America 
travel provide smooth going ... mile after mile . . . from coast to coast. 
However, building these great arteries calls for rugged machinery... 
equipment that can take real punishment and keep on operating efficiently. 
The same conditions exist in heavy duty equipment in industry . . . in the 
oil fields . . . in the mines and quarries. 

When the application calls for sudden shock or impact. . . Johnson 
Sleeve Bearings are the first choice. The large, unbroken bearing area 
CORROSION distributes the jolts over a greater surface . . . eliminates the danger of 
RESISTANT distortion . . . provides easy, economical operation for a greater period 
of time. 

When you need sleeve bearings to carry the heavy loads, to withstand 
shock and impact, call on Johnson Bronze. We have the experience, the 
LOAD CARRYING equipment, and the skill to meet every requirement. And we can give 

CAPACITY 
immediate service. 

HIGH RESISTANCE 


70 swock JOHNSON BRONZE COMPANY 


LOW COEFFICIENT 
OF FRICTION 570 SOUTH MILL STREET * NEW CASTLE, PA. 


amy 


CONSTRUCTION 


CONFORMABILITY 


NATION WIDE 
__ SERVICE 
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COST 
LONG 
LIFE 
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Rising Time Costs 
with 
Solder Pre-Forms ¢— 


ENGINEERS " 
WHO KNOW . 
iminate time-consuming manual solder oper- 


SPECIFY ations in your assembly processes. Pre-formed rings, 
washers, discs, pellets, squares, etc., complete with 
flux, save time, trim labor costs, insure cleaner, more 


AV) AN 0 Specially Treated C ¢) 1 uniform, sturdier bonds. We meet your specifications 


in the widest variety of solder alloys. Consult with us 
on any solder or brazing problem. 


Dano, producers of a wide variety of elec- (Literature on Request). 

trical coil windings to exact specifications, 

is geared to handle all of your coil problems. 
Simple coil requirements to specially treated 

deep impregnations with wax or varnish in Dept. D, Summit, N. J. 

vacuum impregnation tanks and cured in 

heat controlled ovens is the complete coil 


service offered by Dano. That’s why engi- 
neers who insist on quality, insist on Dano | : FORMICA 


coils. 
YN-25 
@ Form Wound @ Acetate Section . ELECTRICAL INSULATION 
@ Paper Section @ Bakelite Bobbin 


@ Acetate Bobbin@ Cotton Inter- 6-900 Times Better Insulation Resistance 


weave The specifications for Formiéa “YN-25" teil their? 
_ own amazing story far better Ms 0 diectiv a. | 
MADE TO YOUR EXACT SPECIFICATIONS * Note particularly that impo yo. 


times gredter . 


times “higher “than standard er 
, electricahgrddes of laminated" 
Peacseronon, eas 
¥ , ‘te es 6 
tor ‘ “@ 1 me ‘ 


ALSO TRANSFORMERS MADE TO ORDER 


full engineering data to Formica, 
4641 Spring Grove Avenue, Cin- 


cinnati 32, Ohio. 
Excellent machining, punching 
and post-forming characteristics 
ELECTRIC CO. mean limitless variety of possi- 
ble sizes and shapes. 


et Work in industry 
93 MAIN ST., WINSTED, CONN. AT eM eee See ee Bisbee: 
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CHACE BIMETAL DOES 


DOUBLE DUTY IN THE 


N 
nn 
1S Tin 
SPEED ay ete 
ne PULLEYS | Ley 


Many machine manufacturers have added these variable speed 
units to their products to give them added utility ond sales 
appeal, profiting from years of DoALL engineering experience. 
Here is infinitely variable speed in ratios up to 8 to 1. Com- 
: ELEMENT C 
plete range of sizes: 3’ to 1542" diameters and power range 
from % to 10 hp. Lightweight, compact, adaptable. COIL D 


2-GEAR TRANSMISSIONS 60 5 ain CONTACT 8 


Various models and sizes of one or two-speed ranges. Precision 
made for heavy, continuous duty. Silent shaved’ geors. 


3-DRIVE SPINDLES 


a SF & x 


Finest assortment of drive spindles for use in many different 
machines and mechanisms. Strong, compact and easy to install. 


*, DoALL COMPANY No. 20—Product of 


cab peepppseieata rR eg King-Seeley Corp., Ann Arbor, Michigan 


Des Plaines, Illinois 





This electric oil pressure “Telegage”, manufactured by 
King-Seeley Corporation illustrates a use of thermo- 
static bimetal known as the “double bimetal circuit”. 
Diaphragm A is subjected to the engine oil pressure. 
The diaphragm movement forces grounded contact B 
against the insulated contact on the “U” shaped 
bimetal element C. As the current flows through the 
circuit, the coil D heats the element, causing it to bend 
back, opening the contacts momentarily. The bimetal 
cools in an instant and again the contacts close. 


The dash unit encloses a similar bimetal element and 
coil. Since both heater coils are in the same circuit, a 
similar bending of the bimetal occurs and the linkage 
moves the needle accordingly. When oil pressure 
increases, the bimetal element C is heated more in 


order to open the contacts; and this same increased 
From pole to pole and around the equator — you meet users of 


ESCO products. For nearly 50 years ESCO has made it a specialty to 
answer your needs for specially designed rotating electrical equipment. 
ESCO units — built-to-order generators, converters, dynamotors, 
special DC, AC, and universal motors — are dynamically balanced 
and individually tested under load conditions. Do not hesitate to send 
us your problem. ESCO will provide applicable data without obligation. 


ELECTRIC MOTORS + GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 


, .M. CHACE co. . 
LL LAY ay: Ps Ee poe 


heat causes a greater movement of the needle. 


This precise and reliable use of Chace Thermostatic 
Bimetal as the actuating element in a heat responsive 
device is typical of the products of W. M. Chace 
Company. Your problem in temperature control, 
indication or protection will receive thorough attention. 


171 SOUTH STREET, STAMFORD, CONN 1608 BEARD AVE. « DETROIT 9, MICH. 
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Tough material... 
but not too tough for 


WATERTOWN 


For years, Watertown has been 

tackling jobs like this one for 

R-B-M Division of Essex Wire Corporation, Logansport, 
Indiana, and coming up with the right answer. 


R-B-M needed molded plastic parts for two new devices 
recently announced—reversing and non-reversing industrial 
contactors. These contactors are used on hoists, overhead 
doors, machine tools and other industrial equipment where 
long dependable service is mandatory. 


Melamine was selected for the job — it safely withstood 
all the elements of tropical warfare in vital aircraft engine 
parts, and its high arc resistant characteristic makes it 
ideally suited for electrical insulation. 


Melamine, while more difficult to mold and machine than 
phenolic or cold molded insulation, is preferred as_ its 
slightly higher cost is more than offset by its superior 
insulating quality. 


Watertown engineering developed a method to mold these 
complex parts with all their slots, holes, recesses, studs, 
bosses and metal inserts at a reasonable price. 


Experience since 1915 with every type of plastic and 
countless jobs involving compression, transfer or injection 
molding enable Watertown engineers to tackle just 
about anything involving plastics. Perhaps you have a 
problem, too. 


THE WATERTOWN MANUFACTURING COMPANY 
WATERTOWN, CONNECTICUT 


700 ECHO LAKE ROAD 


WY VETTES 1G 


ry we AS Oto AS THE. PLASTICS 2ANOVUSTEey 





go ciRcuIT 
A SEU eS 


For Lighting 
and Operating 
Machine Tools 


Especially designed for use on cir- 
cuits of 600 volts or less. Sizes: 
50 V.A. to 3742 K.V.A. Primary 
and secondary are in separate 
compartments, eliminating the ne- 
cessity of additional wiring boxes. 


WRITE FOR NEW CATALOG 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan Line 
Since Nineteen-Nine 


| 
{ 


Zor 
HEAVY DUTY SERVICE 


35 AMPERES - 600 VOLTS 


AVAILABLE IN 
4, 8 and 12 Circuit Sizes 
in both SCREW and SOLDERLESS types 
SOLDERLESS 
TYPE ¥ CHECK THESE FEATURES! 


¥ ONE PIECE MOLDINGS - for greater ruggedness and durability. 
¥ ANGULARLY OFFSET BASES - for increased creepage to ground. 
V¥ HIGH TERMINAL BARRIERS - for maximum circuit protection. 
¥ REINFORCED BARRIER ENDS - for greater mechanical strength. 
¥ MOLDED-IN RIVETS - for rigid attachment of terminal straps. 
¥ MOLDED-IN INSERTS - for positive marking strip mounting. 
V REVERSIBLE BLACK & WHITE STRIPS - to facilitate marking. 
V HOLES IN CORNERS - for attachment of covers when desired. 


SCREW 


SCREW Type - provided with No. 10 Washer Head 
° asher ea TYPE 


Screws for maximum bearing surface at connections. 


SOLDERLESS Type - for wires No. 16 to 6, (two 
No. 10, 12 or 14; one No. 12 with one No. 10 or one 
No. 14, etc.), merely insert stripped wires & tighten. 


Also Available: - Covers, with attaching screws 
Numbered Marking Strips (1 to 4, | to 8, | to 12). 


ar 


po. A ms 
Or eee | ig) tm Lil teke 


1290 CENTRAL AVENUE - HILLSIDE. NEW JERSEY 
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WHEN YOU NEED 


ees 


Another clever application— 


Link Type V-Belts 
CONTACT COMAR | assembled on a 


Comar is equipped to design and manufacture a wide 

range of power transformers, filament transformers, 

chokes, etc. Available cased or uncased, in any type 

mounting. Precision made of high quality materials. 

Fast delivery. Low cost. Send specifications for recom- p 0 W bE 4 
mendations and prices. No obligation. 


anciaammmanan | Seamed 


3148 N. Washtenaw Ave., Chicago 18, Ill. equipped with a double hop- 


RELAYS . TRANSFORMERS .«. COILS per set-up, one for screws, one 
for nuts. 

The fixture on the face of 
the column is actuated by an 
air cylinder. The operator lo- 
cates the belt segments over 
a pin in the fixture. 


When the foot lever of the 
ANOTHE R oe machine is depressed, the lo- 


SPECIAL BY , cating pin is withdrawn and a 


clamp comes down on the belt 
PROGRESSIVE segments, holding them in place 
é while the screw is being driven. 
As the pin is withdrawn, the 
hex nut is also moved forward 
into place below the machine 
spindle. These operations are 
all accomplished simultaneously 
on the first downward movement of the machine spindle. 

It is possible to locate the belt segments and drive from 25 to 35 
screws per minute, thereby eliminating the old manual method of 
assembling parts by hand, requiring nimble fingers, but resulting 
in low production. 


If you have a pro- 
duction, screw-driv- 
ing problem, send 
samples for produc- 
tion estimate. 


Write for Catalog 


Fa wosnsssiVE MEE 
aa woRWOOD ST a DETROIT POWER SCREWDRIVER CO. 


2817 WEST FORT ST. * DETROIT 16, MICHIGAN 
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SONI a3) [we | Whnia ure 


STEEL AC GEAR MOTORS for 


400 CYCLE and 60 CYCLE 


THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


Skinner Stainless Steel Solenoid 
Valves are rugged, accurate, com- 
pactandlonglived. They are worthy 
additions to any product you may 
have which requires control or 

metering of fivid and gaseous 
media. Skinner will be pleased 
to make recommendations on 
your particular design applica- 
tions — they have for hundreds 

of others. Write today for de- 

tails and catalog. 


Scuwertvectric VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 


SPECIFICATIONS 
Overall length 4-57/64" 
Length of Gearbox only 
Diameter over motor 
Diameter over gear box 
400 Cycle—42 RPM 





APPLICATIONS: Military and Aircraft — 
Actuators, Follow-up Devices, Timers, Con- 
trol Equipment, Automatic Pilots, Radar 


Commercial — Ideal for all high quality in- 
strument, and electronic control work 


MINIATURE These mew gear head motor units can 
BALL BEARINGS be supplied in many output speeds, from 
3100 RPM down to .2 RPM. The A.C. 
driving motors are available in a complete 
line of 115 Volt, 60— and 400—, or va- 
riable frequency (400—1600 Cycles) ; up 
to 1/50 H.P.; Synchronous or Capacitor 
Induction. 

Note the small size of typical unit 
shown above. 

Motors are humidity protected, tropi- 
calized, anodized, aluminum construc- 
tion. All motors are ball bearing, with 
approved lubricant. 

Send us your requirements and ask for 
descriptive Bulletin on Gear Motors. 



















Unretouched photograph of some bearings 
in the Extra Light Series in actual size 







The Extra Light Series combines large shaft 
sizes with small outside diameters, a most 
unusual and highly desirable feature in radial 
miniature ball bearings with ball retainers. 












In addition to the ten sizes of the Extra 
Light Series, there are about 200 other types 
and sizes of R.M.B. Miniature Ball Bearings, 
as for instance magneto (separable), angular 
contact, pivot types (down to 0.041” O.D.), 
and four radial series without inner race. 





Widest selection at reasonable prices and 
prompt deliveries. 













Ask for Catalog and Technical Dato. 
EASTERN AIR DEVICES, INC. 
131 Flatbush Avenue 
Brooklyn 17, N. Y. 










TYPICAL 


SERIES LANDIS & GYR, INC. 
eneny Teese ah ea en) re 
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MINIATURE MOTORS 
D.C. muastionan Mars 


Rated at 1/100 H.P., 
for timers, actuators, vi- 


brators and blowers. Any ee Lumo raph 
combination of motor, je 
governor and wide range iit te 

“= 


of speed reducers for 6, 
as a me CU, «=O. 


se is the 
@ 
ACTUATORS Only pencil 


Low back lash, reversing relay, limit 
switches, dynamic braking, radio inter- 


ae That Combines 
BLOWERS 


These 8 Tests 
Globe Moto-Mite motor with centrifugal 


impeller. 20 C.F.M Delivery. Impeller case 
dia. 234”, overall length 234”. For 6, 


aad 
12 and 24 V., D. C. Wt. 6.5 oz. 


Me at ata 
WRITE FOR 1 
ILLUSTRATED BULLETINS 


GLOBE INDUSTRIES, Inc. 


: 1—America’s ONLY imported 
135 Sunrise Place DAYTON 7, OHIO drawing pencil—made by crafts- 
men with generations of special- 

ized experience. 


jm 2—Extra-dense lead of resis- 
RECHARGEABLE @ NON-SPILL 


tant opaqueness — approaching 


™ blackness of India ink. 
VITAMITE | 


™ 3—Smudge-resistant graphite 
1 OZ. BATTERIES } 


™ adheres closely to tracing sur- 
Ideal for Use With ; face. 


Miniature and Sub-Miniature Fila- 2 4—Completely free from grit 
ment Type Tubes for Heating Aids, and foreign matter present in 
Portable Equipment, Medical and most leads. 

Laboratory Instruments. Wherever , : 
power is desired within minimum 5—Precise standards insure 
space and weight limits, let Vitamite constant uniformity of lead 
solve your problem. 


hardness. 
Other miniature models from 1 oz. 


to lib. All models available in Multi- Hq &—Insures perfect reproduc- 
Units from 2 to 1200 volts. 


a) tions direct from the pencil 
THE VITAMITE COMPANY 


drawing—no extra steps. 
MODEL 2B 0.45 


L 227 West 64th St., New York 23, N. Y. 7—Degrees marked on all 
Actual Size Illustrated 4 6 sides for instant recogni- 
4 tion. 


SOLVE 
THAT AUTOMATIC CONTROL PROBLEM 
WITH SOLENOID VALVES 


© TWO-THREE-FOUR WAY BODIES i tty Mars-Lumograph. Com- 
e ALLOY BODIES FOR ALL PURPOSES a 


pare results. At your deal- 


4 er's. Write direct for 
© LOW-HIGH PRESSURES—TIGHT SEAT iy Tanne cngetinn, or qnnee 
e STRAIGHT OR ANGLE BODIES 


sample dozen direct from 


Dept. C for $1.50. 
® SPECIAL DESIGN FOR YOUR JOB | 


OTHER TYPE VALVES—DIAPHRAGM, LEVER, 


PILOT, RELIEF, FLOAT, EXPLOSION PROOF 
PHONE—WIRE—WRITE TODAY 


eo Oe ee ee 
CLARK COOPER CO., Inc. 


425 Market Street 


8—Finest Southern cedar 
sharpens easily and grips 
lead securely. Polished 
blue, black - tipped and 
stamped in gold. 


Me Cy gc 


Pi 
“VAN 


S}-SS WORTH STREET 
Palmyra, New Jersey NEW YORK (3, N.Y 
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Need help applying small 
motors to your products? 













2,  aststh 
Jes ee 5 OABP oe 
_— oe - eq eo 
72: RB4S +45 SS cll ISAS =F" 


(dood. 2 


Manufacturer | RK 
ne 3 oe variety of | Call on edmond 
of Siow Feypes of EITHER MOTORIZED 


sinesand typer of Feed reduces. They  “Gustomer Engineering Service” 
or 


ing i rence, rug- 
mpact, pleasing in appear 
aaa eaieaiail with ample sized om 
shafts bearings and bases to insure many 
/ 


years of trouble free service. 

















Next time you’re up against a tough 
application problem. involving low-range 
power, take advantage ... full advantage 
of Redmond’s “Customer Engineering 
Service.” It’s a complete service .. . 
specialized . . . maintained solely to help 
you find exactly the motor you need for 
the job you want done. And important, 
too, is the tact that Redmond Company, 
Inc. specializes exclusively in the design, 
development and manufacture of Micro- 
motors, small blower units and con- 







. . . le 
| SPEED REDUCERS provide a practical cient 

btaining slow SF ' 

| meena cain without using chains, sprockets, 

| belts pulleys or exposed gearing. | 

| which are 


‘ld their own motors 
ET, dennoed for driving speed reducers. 














there is 4 size and type for a trollers ... no complete consumer prod- 
lication. ucts to compete with the products of 

a FOR CATALOG 22-27 customers. 
ASK — Redmond Micromotors ... over 100 





standard models with countless variations 
to meet special requirements. A.C. up to 
1/15 horsepower, D.C. up to 1/20 horse- 
power. 


SEF, 
| ¢ COMPANY, INC. 


Janette Owosso, MICHIGAN 
Manufacturing Company stiiaicticimenamiian adie 


556 W. Monroe St. OATS Vere) ee DAYTON, LOS ANGELES, SEATTLE 


EXPANDED FACILITIES e PROMPT DELIVERIES e SERVICE BEFORE AND AFTER THE SALE 











Ses ~ 
4/20 to 71/2 HP. ' 
08 to 450 RP.M. | 
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WHAT, NO |||ihos? ‘ 


6 
f. 


NoT IN LEKTROMESH 


Lektromesh, the new, smooth, one-piece metal-plated 
screen, is readily fabricated by stamping, welding or sol- 
dering. Ideal for fuel strainers, dry screening and other 
applications. The accurate uniformity of openings, the 
smooth ee and its ability to screen 
without clogging, afford opportunities for increased 

accuracy, efficiency and economy in industries where pres- LOOK OVER THE BI G 
ent methods of filtering or screening are not wholly 

adequate. Lektromesh is available in 100 foot rolls up 


to 35” wide in 40 to 120 mesh . . . 150 to 400 mesh in 
Lektromesh folder and small sample available. Write Dept. L-202 


LINE! 





ieee SR tee 


DIPPING BASKETS PRODE WIRE MESH PARTS 
eae a %, TLL 


Pe aes Y s STRAINERS + FILTERS This handsome new display board may now be 
SOUTHPORT CONNECTICUT seen at most leading jobbers! Make it a point 
to drop in and examine this interesting and 
colorful display of a large assortment of the 
most popular DRAKE assemblies—you should 
be rewarded with valuable new ideas for the 
use of signal lights with your present and pro- 
jected equipment. Remember, signal lights not 
AND | only insure better and safer use of your unit, 


METAL SPECIALTIES but also greatly enhance consumer appeal by 


their eye-catching sparkle. 





Modern plant equipped to 
produce accurate work in 


Most engineers and production men are already 
all metals. 


familiar with DRAKE’s high quality and ex- 
Send your specifications to clusive features. Precision made—inexpensive 
eral ncaa —performance proven by use in countless differ- 
ent types of electrical and electronic equipment 
LINDEN & CO., Inc. made by nationally known producers—DRAKE 
70-82 Baker Street assemblies give year-round satisfaction in every 
Previd Rhode Island respect. Look into all the possibilities offered 
ee ee by the scope and flexibility of this remarkably 
complete line—see the many interesting items 
shown on the new display board as soon as 
you can! 


* for complete data 


write for Catalog EM 
Custom Built 


or Standard a 
You write the specifications or state 5 ie 
the performance requirements. ALMO yy 

will produce the precise type of mer- | SOCKET y LIGHT 
cury switch you need . . . at the low- er 

est possible cost! Whether you want & JEWEL om y ASSEMBLIES 


a single switch for a prototype model | 
or a thousand units “in a hurry,” it 


wll pay to get our quotation CEU AU 


ALMO MANUFACTURING CO., 477 Washington St., Newark 5, N. J. DEPT. M, 1707 W. HUBBARD, CHICAGO 22 


° 
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SOLENOIDS 


AC or DC 
industrial or Aircraft 


Precision 
Designed For 
Long Life, 
Efficient 
Operation, 
And Compact- 
ness 


Vertical or 
Horizontal 
Mounting 


Plunger Connec- 
tions Bushed For 
Smooth Bearing # ; Coils Easily 
Surfaces - : a. ™ Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 

Our engineers are ready to solve your particular design or 
application problem. 


The first line of Standard 


Electronic 
Voltage 


Regulators 


Only Sorensen electronic voltage regulators 
offer as much as 0.1% regulation accuracy under simul. 
taneous line and load changes. SIX IMPORTANT SORENSEN 
FEATURES: ® Precise regulation accuracy; © Ex- 
cellent wave form; ®© Output regulation over wide input 
voltage range; © Fast recovery time; @ Adjustable 
output voltage, that once set, remains constant; ® In- 
sensitivity to line frequency fluctuations between 
50 and 60 cycles. 
The Sorensen Catalog contains complete specifications oa 


standard voltage regulators and nobatrons. It will 
be sent to you upon request. 
SINCE 1927 
DEPENDABLE 


Sorensen € Company, Inc. 


Stamford, Connecticut 


PRODUCTS 
WEST COAST ELECTRICAL MFG. CO. 


10006 S. MAIN ST. 53 W. JACKSON BLVD. 
LOS ANGELES 3, CALIF. CHICAGO, Ill. 


CORDSETS 


and ASSEMBLIES to 
SPECIFICATIONS. APPROVED 
MATERIALS. 


RUBBER or BAKELITE PLUGS 


R. I. Appliance & Cordset Company 
195 Weeden Street, Pawtucket, R. I. 


| Tuttle to furnish the Oven Heating 


Do it Faster 
A with Kester! ee for their line of electric 


wei Increase the efficien *3 
and speed of all sold- | Another proof of the confidence Tuttle & Company fine of 
ering operations with Kester Fluxes, of leading manufacturers in the “Nykelkrom” Heating Elements 
the proper flux for any soldering job. quality and dependability of H.W. _ for electric appliances .. . 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plont: Newark, New Jersey 
Canadian Plant: Brantford; Canade 





After months of careful consider- 
ation Kalamazoo Stove & Furnace 
Company have decided on H. W. 


te PRESTELINE ansteee 2. CONLON IRONERS 3. KALAMAZOO RANGES 
ena ath ode elo h 


PREFERRED ADRIAN, MICHIGAN 


SINCE 1899 


Qs 
Mapels 


FOR QUALITY 
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SPEEDGRAFT — Wie’ Stripping 





For over 22 years SPEEDCRAFT WIRE STRIPPERS 
have been demonstrating their amazing flexibility 
and their ability to strip those “Hard To Strip” wires. 
The Knife Type Machine illustrated above can be 
adapted to most types of insulated wire. It is un- 
equalled in precision, durability and economy. 


SIGNAL MANUFACTURING CO., 
en. MASSACHUSETTS 


ANNOUNCES 
THE NEW 
No. 22 
“TWIN-CLIP” 


Has Jaws on Both Ends — New and Different! 


Both jaws may be opened at the same time, or either jaw 
separately. 2" long, cadmium plated steel, has screw con- 
nection. 

Used for quick splices, testing or repairs. For racking ar- 
ticles in industrial processing, holding record cards, etc. 


Send for FREE SAMPLES and Complete Catalog 601 
4 Cleveland 14, O. 


This SPEEDCRAFT BRUSH TYPE STRIPPER (portable unit illus- 
trated has complete built-in dust collector) is the answer to 


aR I he many of those unusual wire stripping jobs. This machine is a 
= ® w basic design and illustrates one of many combination of brush 
mountings and speeds which make it fundamentally adaptable to 


ELECTRONIC HOOK-UP WIRE a wide variety of stripping operations. Available in portable or 


; bench types. 
This phrase refers to the best quality of insulated wire to be used in 
the manufacture of radio, FM, and television transmitters, television | 
ond high grade radio receivers, and in all types of electronic equipment | 
where quality and performance are essential. STRIP 


Type SRIR rated at 1,000 volts made in accordance with Specification 
JAN-C-76 with final Navy Inspection Approval if desired before ship- MECHANI- 
ment. Made in all sizes solid and standard #26 gauge to #8 gauge, 

best quality viny! extruded insulation covered with cotton, rayon, or CALLY BY 
glass braid smoothly finished with flexible flameproof lacquer. Also 

supplied plain and with thin extruded nylon sheath. Diameters as POWER 
small as standard 600 volt wire. 


TYPE SRHV similar to SRIR except rated at 2500 volts. AND SPEED 


Furnished in any color or color combination, with no minimum quanti- 
ties. Price varies with the amount of each color ordered. WITH 


BOSTON INSULATED WIRE & CABLE CO. EAS] 
DORCHESTER, MASSACHUSETTS SPEEDCRAFT === 


Send wire samples and stripping 
specifications for recommendations 
on your wire stripping needs. 
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Guide to Buying 


aC ea aa aie 












































@ An alphabetically arranged list of all those product components 

and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 





















Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 
























































































































ADHESIVES Miniature Precision Bearings Inc BELLOWS METALLIC 
Ambroid Co., 305 Franklin, Boston 10, _ Keene, N. H. , ‘iff ' 
aioe New Departure Div General Motors Clifford Mfg. Co., 568 E. First, Boston 
Armstrong Cork Co 9503 Arch Lan- Bristol 1, Conn " este a 
aadhak. ie. —— Norma-Hoffmann Bearings Corp Dept 
Minnesota Mining & Mfg. Co., 900 Fa- H, Stamford, Conn GELT DRIVES. See Drives, V-Belt 
quier Ave., St. Paul 6, Minn. 
BEARINGS, BALL and ROLLER BENDERS, BRAKES and SHEARS 
ALUMINUM (Radial and Thrust) (For Die-Less Duplicating) 
Aluminum Company of America, 615 Gulf Fafnir Bearing Co., New Britain, Conn O'Neill Irwin Mfg. Co., 309 Eighth Ave 
pBlde.. Pittsburgh 19, Pa. ““Aleoa.”” Federal Bearings Co., Inc.,. Poughkeepsie Lake City, Minn. “‘Di-Acor.’ 
‘ederated Metals Div., Americs Ss - cae 
aerated: Stale Dis. Amestees Sa meer Gee ent Deering Co BERYLLIUM COP stri 
ge 4 fining 20 Broadway, Arbor, Mich & Ann Tut Ww PER (Rod, Strip 
4 » J “n. ube ire) 














New York, N. Y. 











Jack & Heintz Precision Industries, Inc., 
















































































. Beryllium Co Reading 5 > 
: Cleveland 1, O nu Corp., Reading 5, Pa 
AMMETERS. See Instruments McGill Mts. Go., Inc., Valparaiso, Ind re - Co., Inc., P. B., Indianapolis 
New Departure D Sener: 7. eee 
ANODES, PLATING “Bristol 1, Conn Div., General Motors, Riverside Metal Co., Riverside, N. J 
American Brass Co W; Norma-Hoffmann Bearings Corp de 
Conn Reaceniie ” ee Is mi ae Conn “Cartridge ~ BIMETALS. See Thermostatic Bimetals 
Baker and Co., Inc 113 Astor, Newark Ss ndustries, Inc Front & Erie 
as rates: Philadelphia “32. Pa ‘© BISMUTH ALLOYS 
a soon. Co Bridgeport 2, imken Roller Bearing Co., Canton 6, O Come De Pasco Copper Corp., Dept. 5 
: r. * ‘ a ew York 5, N. Y 
‘ _ iy Copper Co., Inc., Water- BEARINGS and BUSHINGS, BRONZE y . 
ur vi, onn . . 
du Pont de Nemours & Co., Inc., E. I "aset teem ou et Bearing Co gt Wren -— — 
Electro-Chemicals . Teed oe J ¢ rook, N. J., ‘‘Bound Brook : "" CHS 
ao ro-Chemicals Dept., Wilmington, ‘Compo.”” ound Brook 





Busting Brass & Bronze Co.. Toledo 9 BLADES. FAN 


Federated Metals Div., American Smelt- Bart Col Rockf. 
arber-Coleman Co., ockford, Il 















' ae . Co., 120 Broadway, Chase Brass & Copper Co., Inc Water 
| a 2 L. sa bury 91, Conn ‘ 
| General Plate Div., Metals & 3 / 
Corp... Attleboro, Mase, (Biiver, Gold) 2%ns0n Bronze Co... 570 8. Mill, New Fatnir Bearing Co,, 
i Handy & Harman, 32 Fulton, New York oe - y pnanne - Steel) oo — u ot oo 
| andy & Harman. eadoyl.”” Norma- Hoffmann earings Corp., Hamil 
{i Phosphor Bronze Corp., 22nd & Wash- aa & Co., Inc P. R., Indianapolis ton Ave., Stamford, Conn 
oep hor Brons a sete ah , Ind. Randall Graphite Bearings, Inc., 609 W 
4 Elephant Brand.’’ : go me Div., General Motors, SKF Industries. I - Front St eT 
j 7 § dustries, Inc., ront St. & Eric 





Revere Copper & Brass, Inc., 230 Park 
Ave New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 





a, Inc., 3302—48th Ave Ave., Philadelphia 32, Pa. 

sland City 1, N. Y 

National Formetal Co., Inc 66 . BLOCKS, TERMINAL. See Strips 
a Gates 146." 11 Metta Block iB 3 T _ Se Striy 
d ss evelanc ocks anc oards ‘ 

ASBESTOS SLEEVING. See Sleeving Phosphor Bronze a rds, Terminal. 





Long 








































aD arn . ; Corp., 22nd & Wash- 
and Tape, Asbestos. ington Ave., Philadelphia 46 = BLOWER WHEELS. See Wheels, Ian 
Elephant Brand.” and Blower. 
BALANCING MACHINES Randall Graphite Bearings, Inc., 609 W. BLOWERS. See Fans 
Poe Mfg. Co., Dept. E13, Rock Island, Lake, Dept. 415, Chicago 6, Ill nail - See Fans and Blowers 
J ; INS, COIL. S ‘oi ‘ores MK 
WwW estinghouse Elec Corp., P.O. Box 369, BEARINGS AND BUSHINGS, Forms. ee Coil Core and 
Pittsburgh 30, Pa. LUBRICANT-RETAINING (Powdered 
‘s Metal) BOLTS. See Fasteners. 
ALLASTS FLUORESCENT LAMP Amplex . i : 
4 Amplex Mfg. Co. Div., Chrysler C 3 Sabi 3 
See Fluorescent Lamp Auxiliaries. Detroit 31, Mich ae eee? = re SE ee, Seon 
atlas es om , kane Bearing Co., 
i IN ( rook, | a 
gover ot thesis Co. O00 Ae, Taste. Wa I § ie ainers, Packaging and 
Mict g or : 
SKF Indust ies, I p . Moraine Products Div General Motors ’ : 
| oF inte ries, Inc.. Front & Erie Ave., Dayton, O * Rathborne, Hair & Ridgway Co., 1440 W 
gun mee ice ey 0 S. 5 National Molded Products, Inc St 2ist Place, Chicago 8, Ill. 
Seem Ses a o., 1850 S. 54th Ave., Marys, Pa Wirebound Box Manufacturers Assn 
| icero 50, Tl. — Graphite Bearings, Inc., 609 _ 1840, Borland Bldg., Chicago 3 
) BASES, MOTOR. See Motor Slide ee, ee ee oe ana 
ses AKES, BENDING. S Benders 
BEARINGS A : ae 
) pavrenme. eev METALLIC ND BUSHINGS, NON- Brakes and Shears 
Malton \ Le. Inc., P. R., Indianapolis a Electric Co., Plastics _Div., BRASS. BRONZE AND COPPER 
National Gubet tn. I 30 E. 42 field. M. Dept ne Plastic Ave., J'itts All Commercial Forms 
National Carbon Co., Inc., 30 E. 42nd, field, Mass “Textolite.’’ (For Wire, See Wire able are) 
aa Ye 17, B. Y. aeenel Chas Co., Inc., 30 E. 42nd, : : pe ps dagen scalar 
: poration of America, Com- _New York 17, N. Y. American Brass Company, Waterbury 88, 
mercial Engineering, Section ER 71, National Vulcanized Fibre Co., Wilming Conn. ‘“‘Anaconda’’ (Also Tobin Bronze, 
_tarrison, N J. ; ton 99, Del Chromium Copper and Selenium Cupper 
| Vitemite oe 227 W. 64th, New York Richerdoen Co., Lockland, Cincinnati 15, a teen’ a keloid 
} 23, N. Y. : American Nickeloid Co., Peru 3, Ill. ‘pre 
Ryerson & Son, Inc., Joseph T., Chicago, finished). ‘“Nickeloid.’”’ 





BATTERY ELIMINATORS. See Power Til. Bridgeport Brass Co., Bridgeport 2, Conn 














Supply Units, Rectifier. a vive Co. Norristown, Pa. — “Duronze’’ Silicon Bronze and 
estinghouse Electric Corp., P. Aluminum Alloys). 
BEARINGS, saaeire 868, Pittsburgh 30, Pa. ~ Bristol Brass Corp., Bristol, Conn. 
ss iene oes sTo. S. Mill, New oy Brass and Bronze Co., Toledo 9, 
, Pa. Steel or Bronzed Backed. BEARINGS, F 0. (Bronze Bars). 
Moraine Products Division of General backed) LEXIBLE (Rubber- Chase Brass & Copper Co., Inc., Water 














Motors, Dayton, 0. (Steel-Backed.) bury 91, Conn. 

















, Lord Mfg. Co., Erie, Pa Driver Co., Wilbur B., 150 ° 
BEARINGS, BALL (Miniature) Ave.. Monek 4. 8. 3.” eee 
































i Landis & Gyr, Inc., 104 5th Ave.. N BEARINGS, NEEDLE Federated Metals Div., American Smelt- 
1 York 11, N. Y. ee ae o a ing & Refini Co 9 a 
¥ MrGill Mfg. Co., Inc., Valparaiso, Ind. Kew York, N.Y. a. 
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Hussey & Co., C. G., Pittsburgh, Pa 

Iisco Copper Tube & Products, Inc., Cin 
cinnati 27, O. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, Ne 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Part 
Ave., New York 17, N. ¥ 





BRAZING ALLOYS, SILVER 


Baker & Co., Inc., 113 Astor, Newark 
N. J. 

Callite Tungsten Corp., 547 — 59tl 
Union City, N. J 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn 

Jeneral Plate Div., Metals and Contro 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New Yor 
7, N. Y. ‘‘Easy-Flo,’’ ‘‘Sil-Fos.”’ 
Mallory & Co., Inc., P. B., Indianapol 

6, Ind 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 88, Conr 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Handy & Harman, 82 Fulton, New York 
7 N.Y 


‘ 


BRONZE. See Brass, Bronze & Copper 
also Phosphor Bronze 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Il. “BBB.” 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y 

National Carbon Company, Inc., 30 E 
42nd, New York 17, N. Y 

Ohio Carbon Co., 12508 Berea Rd 
Cleveland 11, 0 

Speer Carbon Co., St. Marys, Pa 
Muftiflex.”’ 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, O. 

Westinghouse Elec. Corp., P. O. Box 868 
ittsburgh 30, Pa 


BUSHINGS 
BEARING, see Bearings and Bushings 


COMPOSITION, see Plastics-Custom 
FIBRE, see Fibre, Vulcanized 
GLASS, see Glass, Technical 

MICA, see Mica 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

United-Carr Fastener Corp., Dept E-2 
Cambridge 42, Mass 

‘uyahoga Spring Co 1027 Berea Rd., 
Cleveland 2, O. ‘‘Snap Clip.”’ 


CABINETS, SHEET METAL (Boxes 
Chassis Housings Panels, Racks 
Tanks) 

Karp Metal Prods. ‘Co., 211—#3rd, Brook 
lyn 20, N. ¥ 

Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, III, 

Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, O. 

Riester & Thesmacher Co., 1256 W. 25th 
Cleveland, O. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass ‘Presteel.’’ 


CABLE. See Wire & Cable 

CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies 
Wire 


CAMBRIC, VARNISHED See Fabrics 
Insulating 


CAPACITORS 

Aerovox Corporation, New Bedford, Mass 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘A-MP. 


Electric Auto-Lite Co., Toledo 1, O 

Federal Telephone and Radio Corp., Dept 
F-416, 100 Kingsland Rd., Clifton 
N. J. 

General Electric Co., Section 1668-57 
Apparatus Dept., Schenectady 5, N. Y 
**Lestrofilm.”’ 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Sprague Electric Co., North Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa 

Tobe Deutschmann Corp., Norwood Mass 
Tobe,’’ ‘‘Oil-Mites.”’ 


CARBON AND GRAPHITE: (Contacts 
Electrodes Anodes, Bearings, Discs 
Piles, Plates, Plungers, Rings, Seals 
etc.) 

(See also brushes: Carbon, Graphite 
Metal-Graphite) 

Becker Brothers Carbon Co., 3450 S, 52nd 
Ave., Cicero 50, Tl. ““BBB.’’ 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Carbon Co., Inc., 30 E, 42nd 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., Cleve 
land 11, O. 

Speer Carbon Co., St. Marys, Pa 

Stackpole Carbon Co., St. Marys, Pa 


CASTINGS, ALUMINUM. See also Cast 
ings, Die. 


Aluminum Company of America, 615 Gulf 
Bldg, Pittsburgh 19, Pa. ‘‘Alcoa.’’ 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Permold Co., 800 W. Liberty, Medina, O 





A Pedigree is a Promise of Quality... 
ee aes ae 


PROMISE OF Quality 
PROMISE OF S@/V/CE 
PROMISE OF 74/7? POVCE 


HE Union shield trade mark identifies boxes 
with a pedigree that goes back to the timber 
in Union’s own forests. 


Only fibre from fresh cut trees goes into Union 
boxes and completely integrated production, 
under one management in the world’s largest 
Kraft pulp-to-container plant, is checked and 
rechecked every step of the way to maintain con- 


THE PEMBROKE WELSH CORGI, as we know it today, traces its 
history back to 1107 when Flemish weavers brought it over to 
Wales to serve as a cattle dog. Hardy, alert and intelligent, 
members of this little breed make very rewarding household pets. 


sistent high quality standards without variation. 

Five of the nine largest paper machines in the 
world and four modern box plants are your as- 
surance of getting Union boxes when and where 
you need them. 

And 75 years of leadership in paper packaging 
stands ready to help you in any problem of pack- 
age engineering or design. 


UNION Corrugated Containers 


UNION BAG @ Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7,N. Y. 


Corrugated Container Plants: SAVANNAH, GA. * CHICAGO, ILL. + TRENTON, N. J. + JAMESTOWN, N.C, ‘Highland Conteinar Co.,Ine.) 


TENTH ANNUAL PRODUCT DESIGN NUMBER 383 





These Symbols— 


Mean 
INFINITE 
VARIETY 


in ELECTRIC 
SWITCHING 


They are the shapes of the 
standard contact elements 
used in ESCO multi-pole, 
rotary, detent switches. These 
elements, specially assem- 
bled to meet your particular 
switching requirements, per- 
mit a single control handle to 
operate a multi-pole, multi- 
stage, multi-position switch. 


An infinite variety of circuit sequences can be 
obtained by proper assembly of the contact 
terminals, rotor blades, detent plates, and frame 
elements of which ESCO multi-pole, rotary, 
detent switches are composed. Whatever the con- 
trol function you require ...it can be obtained 
with an ESCO switch. 


THESE SPECIFICATIONS 


cover wide operating needs 


RATINGS... 10A, 125 VAC — 
5A, 250 VAC 

One to 40 

4, 8,or 16 

Oval, pistol-grip, 


POLES.... 
POSITIONS 
HANDLES 

removable 


MOUNTINGS ..... Base or panel 
CONNECTIONS ... Side 


COST ... below that of most “standard” switches. 


Write today for data sheets showing the structural details 
that provide ESCO’S unsurpassed versatility. 


PROMPT DELIVERY 


For your heavy-duty applications, 
specify ESCO rotary snap switches... 
available in current ratings up to 200 
amperes at voltages up to 460 a-c. 


_ 195 BROAD ST. WEYMOU] TH 


CASTINGS, BRASS, BRONZE, COPPER 
AND BERYLLIUM 


Beryllium Corp., Reading 5, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Phosphor Bronze Corp., 22nd & Washing- 
ton Ave., Philadelphia 46, Pa. 


Indianapolis 


CASTINGS, DIE 


Aluminum Co. of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison Kipp Corp., 214 Waubesa, pe 
son 4, Wis (Aluminum & Zine. 

New Jersey Zine Co., 160 i —¥ New 
7 t, BM. (Zine Die Casting 
Alloys.) ‘‘Horsehead.’’ 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd., Detroit 13, 
Mich 

Electric Auto-Lite Co., Toledo, O. 

Wheland Co., Foundry Div., Chattanooga 
2, Tenn. 


CASTINGS, PRECISION (Lost-Wax 
Process) 

International Nickel Co., 67 Wall, New 
York 5, N. Y (Nickel and Alloys.) 
Inco,"’ “‘Inconel,’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 1642 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. YY. ‘‘TAM.’’ 


CEMENT, INSULATING AND SEALING 


Ambroid Co., 305 Franklin, Boston 10, 
Mass 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. L., 
Div., Wilmington, Del 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Maas & Waldstein Co., Newark 4, N. J 

Sauereisen Cements Co., 1642 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y 


Finishes 


CERAMICS 
Electrical Porcelain (A) 

Refractory Porcelain (B) 

Steatite (Lava) (C) 

Zircon Porcelain (D) 

Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, O. (A). 

American Lava Corp., Chattanooga 5, 
Tenn. “‘ALSIMAG.”’ (C) 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, O. (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, O. (AB). 

Frenchtown Porcelain Co 9 Muirhead 
Ave., Trenton 9, N. J. (ABC). 

General Ceramics & Steatite Corp., Keas 
bey, N. J. (AC). 

Illinois Electric Porcelain (Co., 
Til. (A). 

Knox Porcelain Corp., 


Macomb, 
Knoxville 1, Tenn 


(A) 

Louthan Mfg. Co., 2000 Harvey Ave., East 
Liverpool, O. (AB) 

New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. (AB) 

Porcelain Products, Inc., 422 W. San- 
dusky, Findlay, O. (A) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., 
Tenn. ‘‘Lavite.’’ (C). 

Stupakoff Ceramic Mfg. Co., 
“‘Insulecon.’’ (ABCD). 

Titanium Alloy Mfg. Co., 111 Broadway 
New York, N. Y. “‘TAM.” (D). 

Universal Clay Products Co., 1540 E 
First, Sandusky, O. (A) 

Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (A). 


Chattanooga 1, 


Latrobe, Pa 


CHROME NICKEL ALLOYS. 
sistance Alloys. 


CIRCUIT BREAKERS 
Federal Electric Products Co., 50 Paris, 


Newark 5, N. J. ‘“‘Noark.”’ 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 
Heinemann Electric Co., 99 Plum, Tren 
ton, N. J. ‘‘HECO.” 
Littelfuse, Inc., 4761 Kavenswood Ave., 
Chicago 40, Ill 
D Co., 6060 Rivard, Detroit 11, 


Westinghouse Elec. Corp., P. O. Box S68, 
Pittsburgh 30, Pa. ‘‘De-ion.’’ 


CLAMPS, GROUND 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. . 

Ilsco Copper _ & Products Co., Cin- 
cinnati 27, 

Sherman Mfg. %Go., x. @, 
Mich 

Trico Fuse Mfg. Co., 2948 N. 5th, Mil- 
waukee 12, Wis. 


Battle Creek, 


CLAMPS, TEST 


Burndy Engineering Co., 107 
Blvd., New York 54, N. Y. 


Bruckner 


ELECTRICAL 


Chase Brass & Copper Co., Inc., Wate: 
bury 91, Conn. 
Mueller Electric Co., 

land, O. 
Trico Fuse Mfg. Co., 2948 N. 5th, M 
waukee 12, Wis. 


1583 E. 3lst, Cley 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, Y. 


CLIPS, SNAP. See Rings, Retainer 


Snap 


CLOTH, INSULATING. See Fabrics, | 
sulating. 


CLOTH, TRACING. See Tracing Clot 
& Paper. 


CLUTCHES 
— Corp., 106 W. 4th, Elmir 
a 


Automatic Stee 
Camden Ave 


aan Clutch = Div., 
Products, Ine., 1201 
8.W., Canton 6, O 


COAXIAL CABLE. See Wire and Cable 
Insulated. 


COIL CORES AND FORMS (See a! 
Ceramics; Tubing, Paper.) 

Paramount Paper Tube Corp., 612 Lafay 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, IL. 

Stackpole Carbon Co., St Marys, Pa 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 
Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y 

Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass 

Comar Elec. Co,, 2701 Belmont Ave., 
Chicago 18, 

Coto-Coil Co., *., 65 Pavilion Ave., 
Providence 5, 
Dano Electric Co., 

Conn. 

Davis & Co., Ine., 
Kentland, Ind 
Electric Auto-Lite Co., Port Huron, Mich 
Federal Telephone and Radio Corp., Iept 
F-416, 100 Kingsland Rd., Clifton 


453 Concord 


1. 
93 Main, Winsted 


Dean W., 1006 First 


N. J 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. ¥ 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Tl. ‘‘Gracoil.’ 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. ‘““H-W-I." 

Radio Corporation of America, Commer- 
cial Engineering, Section ER 71, Harrti- 
son, N. J 

Standard Electrical Prods. Co., 401 Lin- 
den Ave., Dayton 3, O. 


COIL WINDING MACHINES 

Associated Production Co., 2655 W. 19th, 
Chicago 8, Ill. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, 

Universal Winding Co., P. O. Box 1605, 
Providence 1, R. IL. 


COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, O. ‘‘Nepco.”’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


1345 Carnegie 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave 


Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


CONDENSERS. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘A-MP.’’ 
Waterbury 88, Conn 
1830 8. 54th 


See Capacitors. 


American Brass Co., 

American Phenolic Corp., 
Cicero 54, Tl. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 
Cannon Electrical Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Chase Brass & Copper Co., Inc., Water 

bury 91, Conn. 
Federal Telephone and Radio Corp., Dept. 
F-416, 900 Passaic Ave., E. Newark, 


N. J. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn, 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

Illsco Copper Tube & Products, Inc,, Cin- 
cinnati 27, O. 

Krueger & Hudepohl, Third & Vine Sts, 
Cincinnati 2, O. 
Mines Equipment Co., 
St. Louis 10, Mo. 
Morse Co., Frank W., 1300 Soldiers 

Field Rd., Boston 35, Mass 

Scintilla Magneto Div., Bendix Aviation, 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich 


4223 Clayton Ave., 
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SPECIAL 
MOTORS for 


ater 
te) Ry 


GET” Dependable Power WITH CUSTOM-BUILT 
ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H. P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Catalog and Prices © 58 No. Third St., Cedarburg, Wis. 


RR 


MACHINES, INC. 


From 1/20 te 
2H. P. 


No. 538 
SEE ant hs | 


’s" Chisel tip 


No. 537 
CUE Ean a 
Vian a Ta al 


aI an as 


¥, Chisel tip 


oe 


> 
No. 536 “~ 
CULTURA Et hs 
¥ Pyramid 


Tips $1.00 each 


No. 776 
Handle & Cord 
Set $100 ss 


LOS 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


ANG 


_ Feather-light FOR HARD-TO-REACH JOBS 
Aeauy- Rugged FOR All STANDARD SOLDERING 


INGAR Electr ae eNO 


EI 


SENSITIVE 
POWERFUL 


RELAYS 


The 2238S was developed for high 
speed, high voltage keying. Bounce 
free, sensitive, low power. Coils 
from .001 to 30,000 ohms. Mica in- 
sulated armature. 25%%x2%ex12” 


Write for Bulletin 108. New Fec 


“bounce” ond “chatter " 


PLUS a Complete Line of Sensitive, High Frequency, Midget, and 
High Voltage Relays, of which the above is only representative. 


POWER 
VIBRATORS 


Reliable heavy duty 
vibrators. Two mod- 
els. Eight types. From 
25 to 120 cycles 


For Converters, Inverters, 


suppiies for any voltage, 


Write for Bulletin 118. 


KURMAN ELECTRIC CO., INC. 


35-18 37th Street Long Island City 1, N. Y. 


industrial applications 
AC or DC 


, Providing power 


Overa SIZE > /4X%z 2x3” 


VAIL: err Tees 


1. Full Length CORD 
65 strand Extra Flexible 


2. New, Cooler HANDLE 
of Durable Molded Plastic 
Patent applied for 


3. UNDERWRITERS’ 
Listed 
Seal on Complete Pencil Set 


4. Ceramic SEPARATORS 
for DOUBLE Safety 


5. Spring Action Rivet 
Assures positive contact at 
all times 


6. Extra Length Brass 
AY 

Firmly engages all threads 

Keeps Heating Unit Tight 


7. 20 watt ELEMENT 
1,000 hours operation 56¢ 
110-120 volt A.C.—D.C 


8. 4 INTERCHANGEABLE 
TIPS + ample copper 
heats to 600° in 90 sec 


Sold only through 
Radio Parts, Hobby, 


LES = * & Hardware Dealers 
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TIME SWITCHES » 
*-Startinag Motors 


RELAYS + Open or 


Synchronous ° 


aw) aa A 
write /odag FOR CATALOG 


in SWITCHES, FLASHERS and RELAYS 
where dependable performance is 
paramount, look for the 
DIAMOND SEAL for 
DIAMOND QUALITY. 


SEND BLUEPRINTS 
o AND SPECIFICATIONS— 
# NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture. 


¥ Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, tapping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
a & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y. 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill, ‘‘Fasaloy,’’ ‘‘Fastell.’’ 

Ceneral Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
>, N. J. ‘“Wileo.’’ 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘‘Heyco.”’ 


CONTAINERS, PACKAGING and SHIP- 
PIN See also Boxes and Crates, 
Wirebound. 

Gair Co., Inc., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo. 

Rathborne Hair & Ridgeway Co., 1440 W. 
2lst Place, Chicago 8, Il. 

Union Bag & Paper Corp Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co. Manitowoc, 
Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart 
ford 1, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J 

Furnas Electric Co., 300 McKee, Batavia, 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y¥ 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
LEV 


EL. See Switches 


CONTROLS, PHOTOELECTRIC. 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE See also Relays, Switches 
Thermostats. 

Allen-Bradley Co 1316 S. Second, Mil 
waukee 4, Wis 

American Relay & Controls, Inc., 4901 
Flournoy St., Chicago 44, Ill. 

Barber-Colman Co., Rockford, I1 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa 

Cam-Stat, Inc., Div. The Paul Henry Co., 
2310 8S. Lacienega, Los Angeles 34, 
Calif. 

Edison, Inc., Thos. A., 
W. Orange, N. J 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

‘*Thermoswitch.’’ 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hart Mfg. Co., The, 211 Bartholomew 
Ave., Hartford, Conn. 

Mercoid Corp., 4213 Belmont Ave., Chi 
eago 41, Ill. 

Minneapolis- Honeywell 
2685 Fourth Ave., S., 
Minn. 

Robertshaw-Fulton Controls Co., Young 
wood, Pa. 

Spencer Thermostat Co., 101 Forest St 
Attleboro, Mass. 

Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 


Instrument Div 


Regulator Co., 
Minneapolis 8, 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors, 
Switches 


CONVERTERS, ROTARY. See Motors 


CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium 
Copper 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 595 W. 
Washington Blvd., Chicago 66, Ill 
Mica Insulator Company, Schenectady 1, 
N.Y 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varflex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire ard 
Cable, Insulated. 


ELECTRICAL 


CORD, RESISTANCE LINE. See fk 
sistance Line Cords. 


CORD SETS 
a Electric Heater Co., Detroit 
ich. 

Belden Mfg. Co., 4633 West V'an Bure 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Ro 
New York 7, N. Y¥. ‘‘Corwico.’’ 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Ft. Wayne, Ind. 

General Electric Co., Section A50-12 
Appliance & Merchandise Dept., Bridg 
port 2, Cenn. ‘‘Flamenol.’’ 

Interstate Mfg. Corp., 125 Sussex Ay 
Newark 4, N. J. 

_—. Electric Co., 70 River, Pawtuck: 


Mines Equipment Co., 4223 Clayton Ay 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worc 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 +} 
Main, Jewett City, Conn. ‘‘Plastic-on 

RK. I. Appliance & Cordset Co l 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, R 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y 

Westinghouse Electric Corp., P. O. Bi 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and Form 


CORES, POWDERED IRON. See Pow 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 

Acme Elec. Corp., 35 Water, Cuba, N. Y¥ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘“‘Hipersil 


CORK and CORK COMPOSITIONS 


Armstreng Cork Co., 9509 Arch, Lancas 
ter, Pa. 


COTTON SLEEVING. See Tubing and 
Sleeving, Braided Fabric. 


COUNTERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Veeder-Root, Inc., Hartford 2 Conr 
*‘Countrol.’’ 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 


N. J 

Hilliard Corp., 106 W. 4th, Elmira, N. Y 

Lord Mfg. Co., Erie, Pa. (Bonded Rub 
ber) 

Westinghouse Electric Corp., P. 0. Box 
963, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 453 “oncord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept 
F-416, 100 Kingsland Rd., Clifton 
N. 4 


CUPRO NICKEL. See Nickel and Nickel 
Alloys 


CUSTOM MOLDERS. See Plastics 
Custom Molders and Extruders 


DECALCOMANIA 


Meyercord Co., Dept. 7-12, 5323 W. Lake 
Chicago 44, Tl, 


DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montana 
Dept. E-1, Chicago 14, Ill. : 

Mica Insulator Co., Schenectady 1, N. Y 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mt. Gilead, O. 

Kux Machine Co., 3922 W. Harrison St 
Chicago 24, Til. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 


DIES, LAMINATION and 
PERFORATING 

Crescent Tool & Die Company, 1780 
Southfield Rd., Lincoln Park 25, Mict 


DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Industrial Phot 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J 
**Paragon.”’ 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Il. 


DRAWN METAL SHAPES. (See 
Stampings, Metal) 

Electric Auto-Lite Co., Toledo 1, O 
Worcester Pressed Steel Co., 612 Barbe 
Ave., Worcester 6, Mass. ‘‘Presteel 
DRILLING & TAPPING MACHINES 
Hamilton Tool Co., Ninth and Hanover, 

Hamilton, O. 
DRIVES, ELECTRONIC 
Federal Electric Products Co., 50 Paris 
YJ 


Newark 5, N 
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RIVERSIDE MANUFACTURING CO. 
WIRING HARNESSES AND DEVICES 





Tests for Fusion 
assure 
MLC. Wising Harenoos and Devies ape now being wed by waterproof splices 


the field. 
THERE MUST BE A REASON 
R.M.C. maintains its own engineering and experimental depart- 
ments and offers you the following advantages at no extra cost. 
. Engineering service to help you with your problems. 
. Experimental service to maintain constant high standards. 


. Design engineers to develop a product for your specific 
needs. 


. Production engineers to develop short cuts and keep your 
as aan @ In test after test, PANTHER and 


; lit trol i j k- 
eo Fy rol to assure the best in material and wor DRAGON Rubber Tapes prove why they 


. Production control for prompt delivery service. 


R.M.C. can now deliver any type of prefabricated electrical wiring 


harness you may require. All materials used in the fabrication of . . e 
your product will be of the highest quality and approved by these tapes readily fuse into a water-tight seal 


nderwriters’ Laboratories. e ee e é 
R.M.C. has recently installed the latest and most modern equip- that also gives positive protection against 
ment available for handling wiring assemblies to reduce pro- 


duction cost. : 
LET US QUOTE YOU TODAY electrical leaks. 


Send us your blue prints or samples 


RIVERSIDE MANUFACTURING COMPANY This protection is recognized by more and 
200 S. River Street Ypsilanti, Mich. 
Manufatturers of electrical harnesses and devices, more tape users who ask for — and get — 
cord sets, heater cords for 
PANTHER and DRAGON. Sold only 
through recognized independent wholesalers. 


The Okonite Company, Passaic, N. J. 


make waterproof splices. Successive layers of 


For RADIOS ¢ REFRIGERATORS « POWER TOOLS | Panther and y ragon 


STOVES e VENDING MACHINES e AUTOMOBILES | IF 
AUTOMATIC PUMPS « WASHING MACHINES | 
AUTOMATIC CONTROLS e RECORD PLAYERS E 


y 


“friction and rubber tapes” 


sienna aati 
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So Se Ret ae a SY 
PLATE AND FILAMENT SUPPLY TRANSFORMERS 


For CAPACITOR INPUT SYSTEMS 


HIGH VOLTAGE SECONDARY 
D-C D-C Volts 


Catalog A-C 

Number Volts Ma 
PC-55 270-0-270 55 
PC-70 335-0-335 70 
PC-85 330-0-330 85 
PC-105 345-0-345 105 
PC-120 375-0-375 120 
PC-150 370-0-370 150 
PC-200 385-0-385 200 





sample of a practical new 
line of power and audio 
transformers . .. designed 
specifically for today’s 

electronic circuits 


mounted 


line of its kind! 


Write Today 


Complete 


for 


Catalog 


3501 


in streamlined 
drawn steel cases... 


the ONLY transformer 


ZENITH 


CONTROL 
SWITCHES 


“ee 


ADDISON STREET 























Primaries 117 Volts, 50-60 Cycles 


Tue above table is only one 


-152 WEST WALTON ST., CHICAGO 10, ILL. 





FILAMENTS 
No. 1 








Rectifier No. 2 










. Output [Volts Amps. Volts Amps. Volts Amps. 
260 5S 2 é63T2 ere 
320 § 2 63T3 seems 
320 5 2 63T3 ba 
320 > © Bat ee. cessce 
380 5 3 63CT4 Naiclasin 
390 5 3 63CT4 6.3CT 1 
390 5 3 6.30745 6.3CT 1 





CHICAGO 18, ILLINOIS 








Ww 





Magnetic contactors, remote con- 
trol, and automatic time switches. 
Reset, interval, and process tim- 
ers, program clocks, control 
equipment for special jobs. 


o ZENITH 


SLECTRIC CO. 








































General Electric Co Section H668-57, 


Apparatus Dept., Schenectady 5, N. Y. 
‘Thy-Mo-Trol.”’ 

Keliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, O. ‘‘V'S.”’ 


Electric 
30, 


Westinghouse 
868, Pittsburgh 


Corp., P. O. Box 
Pa. ‘‘Mototrol."’ 


DRIVES, V-BELT 


Dayton Rubber Co., Dayton 1, O 


DoALL Company, 254 N. Laurel Ave 
Des Plaines, Ill (Transmissions, I‘ul 
leys) 


United States Rubber Co., 


1230 Avenue of 
the Americas, New York ' 


20, N. ¥ 


DUPLICATING MACHINES, DIELESS. 


See Benders, Brakes & Shears. 
DYNAMOTORS. See Motors 
ELECTRICAL SHEETS. See Steel 

Electrical. 

ELECTRONIC COMPONENTS. See Spi 
cific headings 
ENAMELING SHEETS. See Steel 


Commercial Forms & Crades 


ENAMELS. Enamels & 


Varnishes, 


See Lacquers, 
Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, 230 Park Ave., New York 17 
: © 

EYELETS 
American Brass Co., Waterbury 88, Conn 
Tru-Flange.”’ 
tevere Copper & Brass, Inc 230) Vark 
Ave., New York 17, N. Y 

FABRICS, ELECTRICALLY CONDUC- 
TIVE 

Minnesota Mining & Mfg. Co., St. Paul ¢ 
Minn 

FABRICS, INSULATING (Sheets nd 
Tapes) 

Glass-Fiber, Varnished Cambric, Cotton 
Linen, Silk, ete (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co 1255 Dixwell Ave New 
Haven 14, Conn 

Bentley-Harris Mfg c Dept M-1 
Conshohocken, Pa 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y “Turbo.” 

Duplan Corporation 512 Seventh Ave 
New York 12, N. Y¥ 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div 
Chemical Dept., Schenectady 5, N. ¥ 

Holliston Mills, Inc., Norwood, Mass 

Husite Div., The Huse Liberty Mica Co 
171 Camden, Boston 18, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd Chicago 6, Il 

Irvington Varnish & Insulator Co Irv 
ington 11, N. J Irv-o-slot,”’  “‘Ivi 
bind.”’ 

Johns-Manville Corp., 22 E 40, New 
York 16, N. Y. ‘‘Quinterra.’’ 

Mica Insulator Co., Schenectady 1, N. Y 
Empire Mico.’’ 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 

Mitchell-Rand Insulation Co. Ine., 51 
Murray, New York 7, N. Y¥ 

National Varnished Products Corp., 207 
Randolph Ave Woodbridge, N Z. 
Natvar.’ 

New Jersey Wood Finishing Co., Wood 
bridge, N. J **Vlarslot,’’ ‘‘Vartex 

Owens-Corning Fiberglas Corp., Dept. 866 


Toledo 11, O “*Fiberglas.”’ 


Taylor Fibre Co., Norristown, Pa 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 

FANS & BLOWERS 

Emerson Elec. & Mfg. Co., St. Louis 21 
Mo. 

Globe Industries, Ine 135 Sunrise Pl 
Dayton 7, O 

Heinze Electric Co., 685 Lawrence, Lowell 
Mass 

Robbins & Myers, Inc., Fan Dis 
Springfield, O 

Sienal Electric Mfg Co Menominee 
Mich 

Smith Mfg. Co Inc., F. A., 250 Davis 
tochester 2, N. Y **Fasco,"’ Pilot 

Taylor Fibre Co., Norristown, Pa 

FASTENERS. (Bolts & Nuts; Insert 
Studs; Pins; Kivets; Screws; Washers 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts 
Studs, etc. (Cold Upset) (F) 
Spade Bolts (8S) 

Allen Manufacturing C« Hartford 
Conn (ACF) 

Allmetal Screw Products Co Im 
Greene, New York 13, N. Y (A) 


American Screw Co., Providence, R. I 
(BF), (Cold Heated Screws) 

Buffalo Bolt Co., North Tonawanda, N. Y 
(A) 

Burndy Engineering Co., 107 Bruckner 
Bivd.. New York 54, N. Y¥ 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (AC) 


ELECTRICAL 





Clark Bros. 
(ABF) 
Continental Screw 

Mass. (AB) 
Corbin Screw Div., 


Bolt Milldale rf 


Co., 


Co., New Bedf 


See 


American Hard 
Corp., New Britain, Conn. (ABF) 
Harper Co., H. M., 2609 Fletcher, ' 
cago 18, Ill. (ABC) 
Lamson & Sessions Co., 1971 W 
Cleveland 2, 0. (ABCDFS 

Milford Rivet & Machine Co., 87 
port Ave., Milford, Conn. (B) 

National Lock Washer Co., Newark, N 
(B) 

National Screw & Mfg. Co., 2440 E 
Cleveland 4, O. (ABCDEF) 

New England Screw Co., Keene, N 
(B) 

Palnut Company, 
ton 11, N. J 

Parker-Kalon 
York 14, N. Y. 

Progressive Mfg 
rington, Conn 

Reed & Prince 
Mass. (BF) 

Russell, Burdsall & Ward Bolt «& 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw I; 
ucts Div., Waterville 48, Conn. (F 
Shakeproof, Inc., 2501 N. Keeler A 
Chicago 39, Ill. “‘Speed Nuts D 
Standard Locknut &  Lockwasher I 
311 N. Capitol Ave., Indianapolis 4, | 

(Cc) 
Sterling Bolt Co., 209 W. 
Chicago 6, Ill. (ABF) 
Thompson-Bremer & Co., 
bard, Chicago 22, Ill “*Everlock.’ ( 
Tinnerman Products, Inc., 2038 Fu 
Road, Cleveland 13, 0 Speed Nut 
(D) 
United-Carr 
Cambridge 42 
Wenco Mfg 1136 
22, Till. (8) 
Westfield Metal 
Mass 


Br 


Inc., 65 Cordier, Iry 
(Cc) 

Corp 200 
(AB) 

Co 44 Norwood, 1 

(ABF) 


Mfg. 


Varick 


Co., Wor 


Jackson Bly 4 


642 W. H 


Fastener Corp., 91 Ames § 
Mass 
Ww 


Hubbard, Chicas 


Prods Co. Westfie 


Locking and Taper (( 
Products Co., In 
York 13, N. Y. (F) 
Waterbury | 


Pins —Cotter (F); 


Allmetal Screw 
Greene, New 
Chase Brass & Copper Co., 
Conn. (F) 
Corbin Screw 
Corp New 

Hobbs Mfg 
5, Mass 
Hubbard 
Ave 


Div Hardware 
Britain 
Co., 26 Salisbury 
Loxit (F) 
Spring Co., M. D 
Pontiac 12, Mich, 
Lamson & Sessions Co. 
Cleveland 2, O. (F) 
National Screw & Mfg. Co 
Cleveland 4, O (F 


American 
Conn 
Worceste 


525 Centr 
F’) 
1971 W. &5t 


2440 E 


Pre-Assembled Washers and Screws | 


Providence 1, KR. I 
3501 S. Shields, C} 


Screw Co 
Co 


American 

Central Screw 
cago 9, Til 

Continental Screw Co 
Mass 

Corbin Screw Div., 
Corp., New Britain 

Lamson & Sessions Co 
Cleveland 2, O 

National Lock Co., Rockford 

National Screw & Mfg. Co 
Cleveland 4, O 

New England Screw Co 

Pheoll Mfg. Co., 5700 W 
cago 50, Til 

Russell Burdsall & Ward Bolt & Nut ¢ 
Port Chester, N. Y 

Shakeproof, Inc 2501 N 
Chicago 39, Ill, 

Stronghold Screw Products, Ir 
Hubbard, Chicago 12, Ill 


New Sedfor 


American Hardw 
Conn 
1971 W. & 


Ili 
2440 E. 7 i 


Keene, N. 
Roosevelt, ( 


Keeler Ave 


212 


Recessed Head Screws 
Allmetal Products Co 
Greene, New York 13, N. Y 
American Screw Co., Providence 1, R. I 
Central Serew Co., 3501 8S. Shields, Cr 
cago 9, Ill 
Chase Brass & Copper Co Inc Water 
bury 91, Conn 5 
Continental Screw Co New  Bedfor 
Mass 
Corbin 
Corp 


Inc., 


Screw 


American Hardware 
Conn 


2609 Fletcher, ¢ 


Screw Div 
New Britain 
Harper Co H. M 
cago 18, Tl. 
International 
Ave., Detroit 4 
Lamson & Sessions 
Cleveland 2, O 
Milford Rivet & Machine Co 
port Ave., Milford, Conn 
National Lock Co., Rockford, Il 
National Lock Washer Co., Newark, °s 
National Screw & Mfg. Co., 2440 1 
Cleveland 4, O 


On 


Screw Co 9446 =Rose 


Mich 
Co 


Peer 


1971 W. 8 


871 Brides 














New England Screw Co., Keene, N. H 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. ¥ 

Pawtucket Screw Co., Pawtucket, R 

Pheoll Mfg. Co., 5700 W. Roosevelt, ¢ 
cago 50. Jl. 

Reading Screw Co., Norristown, Pa 






Keed & Prince Mfg. Co Worce 
Burdsall & Ward Bolt & % 

Co., Port Chester, N. Y¥ 

Shakeproof, Ine 2501 N Keeler A 
Chicago 39, Til 

Southington Hardware Mfg Co... %* 
ington, Conn 

Sterling Bolt Co 219 W. Jackson, ‘ 
cago 6, Til 

Stronghold Screw Products, It 


Hubbard, Chicago 12, Ill 
Wolverine Bolt Co., 9685 Grinnell, De 
13, Mich 
Rivets 
Allmetal Screw Products Co Gree 
New York 13, N. Y f , 
Aluminum Co. of America 615 ¢ | 
Bldg., Pittsburgh 19, Pa ‘Alcoa 
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It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 


54th Ave., Cicero 50, Illinois. Machines used in 


final lapping oper- 
ation on medium 
and large Strom 
Balls. 


LARGEST INGEPENDENT AND EXC ; yo ee ee er ae ae 


pwns on MEANS uaury A 


St ae Ma aa ih la i a lt 





@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 


@ Precision machined from the best materials to fit right for faster 
motor assembly. 





@ Choice of leading motor makers for lasting, trouble-free service. 





ALL TYPES + ALL SIZES 
IN STOCK FROM COAST TO COAST 


Write today for your copy of the 


New KIRKWOOD CATALOG 
showing all types and dimensions 


@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 
are ready to work with you on all of your 
commutator problems. 














SEND YOUR PRINTS TO DEPT. M 


A 


COMMUTATORS 


e CLEVELAND 15, OHIO 












THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. 


389 
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Buffalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Waterbury 91, 


oe o ra a oe Conn. 
Slot ‘ orb be! Sim FT ied Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 
Clark Bros. Bolt Co., Milldale, Conn. 
du Pont de Nemours & Co., Inc., E. L, 


Arlington, N. J. (Explosive.) 
4 Milford Rivet & Machine Co., 871 Bridge- 
with port Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th, 


Cleveland 4, O. 
Penn Ri-vit & Machine Co., 254 Hunt 
ington, Philadelphia 33, Pa. 


Electrical Insulating Papers Progressive Mtg, Co., 44 Norwood, Tor- 








rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Company of America, ¢15 Gulf 
Bidg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, FR. I. 
(HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn, 

| Buffalo Bolt Co., North Tonawanda, N. Y. 
(H) 

Camear Products Company, 608—18th 
Ave., Rockford, Ill. (J) 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (H) 





COTTRELL Insulating Clark Bros. Bolt Co., Milldale, Conn. (H) 
: 100% fl Capers Saseape- Continental Screw Co., New Bedford, 
cate maximum st and flexibility with high Mass. ‘‘Holtite,” “Tap.” (HJK) 

dielectric and heat resistance. Cottrell electrical Corbin Screw Div., American Hardware 


insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 

COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 


COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in York 14, N. Y. (HJ) ‘‘Gear-Grip.” 
thicknesses from .005” to .030”. Supplied in stand- Penn Ri-vit & Machine Co., 254 Hunt 
ard 30” by 40” sheets or in continuous rolls 450’ SAMPLES pington, Be eo ag 04, T 
to 2000’ in widths from 2” to 30”. ON REQUEST inet tine” dere ee a 


rington, Conn, (H) 


Reed & Pri Mf Co., Worcester, 
COTTRELL PAPER COMPANY, Inc.,FallRiver,Mass. Meso Sm 


Russell, Burdsall & Ward Bolt & Nut 
Factory: Rock City Falls, N. Y. _ 


Corp., New Britain, Conn. (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi 
cago 18, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (HJ) 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. (HJ) 

Moore, Inc., Gedrge W., 88 Beaver, Wal 
tham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O 

New England Screw Co., Keene, N. H 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 





Co., Port Chester, N. 





Shakeproof, Inc., 2501 N. Keeler Ave., 
iain Chicago 39, Ill. ‘‘Speed Nuts.’’ (H) 
Standard Pressed Steel Co., Box 594, Jen 
kintown, Pa “‘Unbrako.’’ (H) 





Chase Brass & Copper Co., Inc., Water 
Hobbs Mfg. Co., 26 Salisbury, Worcester 

The complete terminal consists of two 
Palnut Company, Inc., 66 Cordier, Irving 


Sterling Bolt Co., 219 W. Jackson Blvd 
Cease 
Washers—Flat (K); Lock and Spring (L) 
bury 91, Conn. (KL) 
Clark Bros, Bolt Co., Milldale, Conn. (H) 
5, Mass. 
Hubbard Spring Co., M. D., 525 Central 
parts—the base-stud (male) which can 
. or - 
be furnished tapped for 6/32”, 8/32”, cans Campers. ee 
Raymond “Mfg. Co., Div., Associated 


Allmetal Screw Products Co., Dept. EL, 
r . 
Used ; Extensivel b Manu- Dunbar Bros Co. Div., Associated Spring 
i y y Corp., Bristol, C 
Ave., Pontiac 12, Mich. (K) 
10/32” or 10/24” machine screws—and 
Spring Corp., Corry, Pa. (KL) 


33 Greene, New York 13, N. Y. (K) 
Conn, 
Lamson & Session Co., 1971 W. 85th, 
the spring snap terminal (female). Ghakeprost. Yoc., 2561 Keeler Ave., Chi 


Associated Spring Corp., Bristol, Conn. 
(KL) 
. Gibson Co., William D., Div., Associated 
facturers of Oil Burners, Spring Corp., 1800 Clybourn Ave., Chi- 
Cleveland 2, O. (KL) 
National Lock Washer Co., Newark 5, 
1 eago 39, Ill. (L) 

The base stud is fastened to panel or Standard Locknut & Laockwasher, Inc., 
electrode of the sparking plug, the spring 


Barnes Co., Wallace, Bristol, Conn. (KL) 
Sarnes-Cibson-Raymond Div., Associated 
in . . Harner Co. H. ‘M2609 Fletcher, Ct 
R d T t D Mw arper Co., H. M., 2609 Fletcher, Chi- 
at 10, 1eS ing evices la- 
chines, Appliances and Equip- 
. J. ‘*Kantlink’’ (L) 
Ohio Div., Associated Spring Corp., Day 
311 N. Capitol Ave., Indianapolis 4, 
snap terminal is fastened to the ignition | oan 
cable. 


Spring Corp., Detroit, Mich 
cago 18, Ill. (K) 
ment. 
ton, O. “Tangle Proof.’’ (KL) 
| Sterling Bolt Co., 219 W. Jackson Blvd., 


Chicago 6, Ill 

Thompson-Bremer & Se, 108 A Hub- 
. bard, Chicago 22, Ill. ‘“Everlock.’”? (KL) 
Merely push the terminal on the base Wrought Washer Mfg. Co., 2200S. Bay, 
stud, and it snaps into place making a Milwaukee 7, Wis. (KL) 
positive electrical connection. To re- FELT 
move just pull it off; no screws to bother 

Felters Co., 210-U South, Boston 11, 


with, no springs to bruise fingers. Mass. 


i ad 
Write today for descriptive folder illustrating our complete | “*}\, Products Mie. Co., 1996 Carroll Ave., 
lime of terminals, nipples, tools, _ studs, etc. No obligation. | 


ll. 
Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami 
C 0 nated 
= FODes, VPLGAMSEES. (Board, Sheet, 
Rod, Tubing) 
TRADE MARK saer Co., N. S., 7-11 Montgomery, Hill 
J. 


side, N. 
Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 





American Felt Co., Glenville, Conn. 














BLOOMFIELD NEW JERSEY 














ELECTRICAL 





Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, b 

Mitchell-Rand Insulation Ce Inc., 
Murray, New York 7, 

National Vulcanized Fibre’ ce, Fusinc 
ton 99, Del. ‘‘Peerless,’’ ‘‘Vuléot. 

Taylor Fibre Co., Norristown, _ 

West Virginia Pulp & Pa Co., 2: 
Park Ave., New York, N. Y¥. ‘“‘Der 
site,”’ Electrite,’’ ‘‘Kraft Board.” 

Yardley Plastics Co., 138 Parsons Ave 
Columbus 15, O. 


FILLING COMPOUNDS. See Cement 
Insulating and Sealing, Waxes a1 
Compounds. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div., Chrysler Cory 
Detroit 2, Mich. 

Bound Brook Oil-Less Bearing Co., Bour 
Brook, N. J. 

Moraine Products Division, General Mo 
tors, Dayton, O. ‘‘Porex.’’ 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., Dep 
7 pe. 100 Kingsland Rd., Cliftor 


General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. ¥ 

Mallory & Co., Inc., P. R., Indianapoli 
6, Ind. 

Sprague Electric Co., North Adams, Mas 

Tobe Deutschmann Corp., Norwood, Mass 
“*Tobe.’”’ 


FINISHES, PRODUCT. See Lacquers 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and Cable 
Insulated. 


FLEXIBLE SHAFTING 


Walker Turner Div., Kearny & Trocker 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 


Acme Electric Corp., 359 Water, Cuba 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill 
Davis & Co., Dean W., 1006 First, Kent 

land, Ind. 

General Electric Co., Section A50-122 
Appl. & Merchandise Dept., Bridgeport 
2, Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi 
cago 39, Ill 

Jefferson Electric Co., Bellwood, 111. 

Sola Electric Co., 4633 W. 16th, Chi 
eago 50, Ill 

Sprague Electric Co., No. Adams, Mass 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


FOOT SWITCHES. See Switches 
FORGINGS 


Aluminum Company of America, 615 Gulf 
Bldg., Pitts sburgh 19, Pa. (Aluminum 

American Brass Co., Waterbury 98, Conn 

anaes 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Nor 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mill 
Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, IIl. 

Ilsco Copper Tube & Products, Inc., Cir 
cinnati 27, O. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, JI1. 

Littelfuse, Inc., 4761 Ravenswood Ave 
Chicago 40, il. 

Morse Co., Frank W., 1300 Soldiers Field 
Rg., Boston 35, Mass 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

Trico Fuse Mfg. Co., Milwaukee, Wis 


FUSES 


Burndy Engineering Co., 107 Bruckr 
Blvd., New York 54, N. Y. 

Chase-Shawmut Co.. Newburyport, Mass 

Federal Electric Products Co., 50 Pari 
Newark 5, N. J. ‘‘Noark.” 

yeneral Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. ¥ 

Jefferson Electric Co., Bellwood, Ill 

Littelfuse, Inc., 4761 Ravenswood Ave 
Chicago 40, Tl. 

Royal Electric Co., Inc., 95 Grand Ave 
Pawtucket, R. I. 

Trico Fuse Mfg. Co., Milwaukee, Wis 

Westinghouse Electric Corp., P. 0. B 
868, Pittsburgh 30, Pa. 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept 5, 4 
Wall, New York 5, N. Y. (‘‘Cerrotr 
Bismuth; Tin Eutectic; ‘“‘Cerrolow 
Indium. ) 

Federated Metals Div., American Sme! 
ing & Refining Co., 120 Broadwa) 
i, a 


GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., Instrument Div 
W. Orange, N. J. 
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HIGH HEAT - ¥Y-26 - MICA PLATE 


COMPOSITE BONDED MICA INSULATION FOR ALL TYPES OF 
DOMESTIC ELECTRIC HEATER APPLIANCES 


THE OUTSTANDING HEATER APPLIANCE INSULATION 


Y-26 High Heat Mica Plate is a composite, inorganic-bonded, built-up mica sheet insulating material — ap- 
proximating natural mica in mechanical strength, high-heat resistance and durability and having the addi- 
tional advantages of availability in large sheets or in single-piece full-size punchings to specifications. 


OF PROVED EFFICIENCY — OF PROVED ECONOMY — 


During the past twenty years, Y-26 High Heat Mica Plate has found The use of full-size, single-piece element support insulators, in most of 
increasingly extensive use as heater appliance insulation, and today is the electric appliances, has proved the economy of use of Y-26 High 
specified as standard by most of the leading electric appliance manu- Heat Mica Plate in both assembly and durability for the life of the 
facturers. appliance. 


This ever increasing use of Y-26 plate under actual operating condi- 
tions in hundreds of thousands of appliances has fully proved the com- 
plete efficiency of Y-26. It incorporates all of the essential requirements 
of domestic electric appliance insulation — (1) temperature resistance; 
(2) insulation resistance; (3) chemical resistance. 


OF PROVED DEPENDABILITY — 


Y-26 plate is of uniform high quality, uniform in dimensions, free from 
impurities and foreign matter . . . assuring a recognized dependable 
source of supply. 


NEW ENGLAND MICA COMPANY, INC. 
WALTHAM 54, MASSACHUSETTS 


BOSTON, MASS. NEW YORK, N. Y. CHICAGO, ILL. CLEVELAND, OHIO DETROIT, MICH. MINNEAPOLIS, MINN. 
ST. LOUIS, MO. PORTLAND, ORE. BALTIMORE, MD. SAN FRANCISCO, CAL. SEATTLE, WASH. LOS ANGELES, CAL. PITTSBURGH, PA. 


POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 


Complete range 
of designs and 

capacities up to 
30 amperes. 


Write for 
Bulletin M10 


POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 


For High Efficiency 
BAKING and DRYING 
Install NALCO i>“ LAMPS | 


Engineered Especially for Production 


“WE HAVE LOPPED a big slice from our annual outlay 
for nuts,” reports large appliance manufacturer .. . “By 
using Westfield Nuts and concentrating on fewer types 


Write for “Drying 
Problems Made Easy’ 


Use. 

Nalco Infra-Red Dritherm Lamps are 
instantly responsive, with no warm- 
up period—tong lasting carbon fila- 
| ment, and reinforced, sealed base. 
| Step up your production—add more 
Nalco Infra-Red Dritherm Lamps to 


rangements in banks, strips, or 
portable groups. 


1082 Tyler St. 


St. Louis, Mo 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


your drying process — flexible ar- | 


and sizes. Production was speeded on assembly lines.” 
Westfield Nuts are uniform and accurate. Standard or 
Custom Made, they‘re milled to exact specifications .. . 
Send drawings and data for recommendations and prices. 
Or have a Westfield engineer study your full requirements 
and suggest improvements and savings that really count. 
Address Department 402. 


RETR aE te 


WESTFIELD, MASS. 

















L1873 Foot Switch 
1 HP. 110-500v AC. 


NE way to design more efficiency into your 
machine is by the use of a FURNAS FOOT SWITCH 
. . « Placed conveniently on the floor or built into 
the base of your equipment, this switch allows full 
use of both hands to hold or position the work. The 
L1873 answering the need for quicker and more 
accurate motor control in production also makes 
for handier control of office devices, laboratory, 
home workshop and other types of equipment in the 
1 hp. class. This and other Furnas foot switches are 
described in our catalog 48 sent on request. Write 
Furnas Electric Co., 1024 McKee St., Batavia, III. 


Furnas L1873 Foot Switch 1 HP., 110-550v AC is two pole, 
across-the-line, OFF-ON. Sturdily made with a minimum of 
moving parts; has no bearings. Contact block of double break, 
silver contacts is quickly removable. Steel housing and base- 
plate. Overall 6 2x3 2x3 in. Modifications of this switch are: 
L2036 with two step contact positions; L2039 with latch to 
provide maintained contact when desired, and L1997 equipped 
with convenience out- 
let and wired with 8 
foot rubber cord and 
plug. A steel pedal 
guard is available at 
slight additional cost. 






FURNAS 
I LIS EII 


MOTOR CONTROLS 
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Electric Auto-Lite Co., Toledo 1, O. 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments 


GASKETS 
Armstrong Cork Co., 9509 Arch, Lancas- 


ter, Pa. (Cork and Rubber Composi 
tions.) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ul. 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass “G-E 
Silicone.’’ 

United States Rubber Co., 1230 Avenue of 
Americas, New York 20, N. Y 


GEARMOTORS. See Motors 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div 
Detroit 2, Mich 

Gear Specialties, 2635 W 
Chicago 47, 

Ohio Gear Co., 1358 E 
10, O 

Perkins Machine & Gear Co 
Springfield 2, Mass 

Shakeproof, Inc., 2501 N 
Chicago 39, Ill 


Chrysler Corp., 
Medill Ave. 
179th, Cleveland 


, Circuit Ave 


Keeler Ave., 


Westinghouse Elec. Corp., P, O. Box 868 
Pittsburgh 30, Pa 

GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics 

GENERATORS. See Motors 


GLASS-BONDED MICA 


General Electric Co., Plastics Div 
Chemical Dept., Pittsfield, Mass. (G-E 
Mycalex. ) 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating 


GLASS-SEALING ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5 
1) Wall, New York 5, N : *‘Cerro- 
seal,’” 

Stupakoff Ceramic & Mfg. Co., Latrobe 
Pa *““Kovar.”’ 


GLASS TECHNICAL 


Kopp Glass, Inc., Swissvale, Pa 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & 
Corp., Attleboro, Mass. 

Standard Metals Corp., 262 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J Wilco.’’ 


Controls 


Broad, N 


GRAPHITE. See Carbon and Graphite 


GRIPS and CLAMPS, STRAIN RELIEF 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. **Heyco.”’ 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J “‘Gripmaster.”’ 


HARNESS and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 
Chicago 44, Il. 

Drake Mfg. Co., 1713 W 
cago 22, Ill, 

Electric Auto-Lite Co., Port 
Mich 

Essex Wire Corp., Monticello, Ind 

Federal Telephone & Radio Corp Dept 


4633 West Vian Buren 
Hubbard, Chi- 


Huron, 


F 416, 900 Passaic Ave., E. Newark 
N. J. 
General Electric Co., Section A50-122 
Appliance & Merchandise Dept 


sridgeport 2, Conn Flamenol 
Interstate Mfg. Corp., 137 Sussex Ave 
Newark 4, N. J. 
Miller Electric Co., 70 River, Pawtucket 


I. 

Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass 

R. I. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So 
lanti, Mich. 

United Mfg & Service Co., 783 N 
Water, Milwaukee 2, Wis. 


River, Ypsi 


HEATING ELEMENTS and UNITS 
Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 
Electric Heater Specialty Co., 55 E. 8th, 
New York 3, N 5 
Electro-Therm Inc., 
Silver Springs, Md. 
General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N. Y. 
Hartford Element Co., 282 Windsor, Hart- 
ford 5, Conn 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Lewis Engineering Co., Naugatuck, Conn. 
Tuttle & Co., H. W., Adrian, Mich. 
Vulean Electric Co., Danvers 2, Mass 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Uni-Therm.’ 
Yale & Towne Mfg. Co., The, Room 1033, 
Chrysler Bldg., New York 17, N. Y. 


Riverside 


8010 Georgia Ave., 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 
General Electric Co., Section H668-57, 

Apparatus Dept., Schenectady 5, N. Y 
Radio Receptor Co., Inc., Dept. CS-50 





ELECTRICAL 


251 W 19th, New York 11 N 
**Heatmaster.’ 
Westinghouse Electric Corp P. 0. bk 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nick 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 711 W. Lak 
Chicago 6, Ill, 


IMMERSION HEATER UNITS. 
Heating Elements & Units, 


IMPREGNATING COMPOUNDS. Ss 
Cement, Insulating and Sealing; Wax: 
and Compounds, 


INDICATORS, HEAT. See Therm 
eters 
INDICATORS. SPEED. See Tachor 
eters 


INDIUM ALLOYS 


Cerro de Pasco Copper Corp., Dept 
40 Wall, New York 5, N. Y¥ "Cer 
low.”’ Cerroseal.’’ 


INDUCTION HEATING. See Hig 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, Ir 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

Acme Elec. Corp., 359 Water, Cuba, N. Y 
Electro-Therm., Inc., 8010 Georgia Ave 
Silver Springs, Md. 

General Electric Co., Section Ti669-5 
Apparatus Dept., Schenectady 5, N. Y 

Superior Electric Co., 1304 Meadow St 
Bristol, Conn 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 

Weston Electrical Instrument Corp 58 
Frelinghuysen Ave., Newark 5, N J 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Acme Elec. Corp,, 359 Water, Cuba, N. ¥ 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Burlington Instrument Co., 203 N. 3rd 
Burlington, Iowa 

Electric Auto-Lite Co., Toledo 1, O 
Electro-Therm. Inc., 8010 Georgia Ave 
Silver Springs, Md 

Federal Telephone and Radio Corp., Dept 
J116, 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Section H668-5 
Apparatus Dept., Schenectady 5, N. \ 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., Ne 
zem 31, XN. F 

Radio Corporation of America, Commer 
cial Engineering Section ER 71 Hy 
rison, N. J. 

Simpson Electric Co., 5200 W Kinzie 
Chicago 44, II. 
Superior Electric Co., 

Bristol, Conn 

Triplett Electrical Instrument Co., Dept 
D-28, Bluffton, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp 82 
Frelinghuysen Ave., Newark 5, N. J 


1304 Meadow St 


INSULATION, WIRE and CABLE (Ce 
ramic and Synthetic) 
Dow Corning Corp., 
**Silostie.’’ 

du Pont de Nemours & Co., Inc., E. | 
Plastics Dept., Room 137, Arlingtor 
N. J **Polythene.”’ 

Eastman Kodak Co., Rochester 4, N. Y 
Goodrich Chemical Co., B. F., Dept. I-12 
Rose Bldg., Cleveland 15, O Geor 
Phalo Plastics Corp., 25 Foster, Wore: 

ter 8, Mass. 

Sprague Electric Co., No. Adams, M 
. Ceroc 2g 

United States Rubber Co., 1230 Aver 
of the Americas, New York 20, N. \ 


Midland, Mict 


INVERTERS, ROTARY. See Motors 


INVERTERS, VIBRATOR. See Vibra 
Converters. 


IRONS, SOLDERING. See 
Irons. 


Soldering 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resin- 
Insulating 


LACQUER, ENAMELS and VAR 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. L., 
ishes Dept., Wilmington, Del. 


General Electric Co., Chemical Der 
1 Plastics Ave., Pittsfield, Mass 
(Silicone) ‘‘Glyptal.”’ 


Maas & Waldstein Co., Newark 4, N. J 
**Metletone.”’ 
Plastics D 


Monsanto Chemical Co., 
Springfield 2, Mass. 

The Sherwin-Williams Co., 

Div., Cleveland 1, O. 


Industrial 
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help with any production fast f 
ening problem, callon Chicago 
Rivet. Here, 26 years’ fast-/ 
ening experience is at your 
disposal. Chicago engineer 
have lowered assembly costs 
and improved the products/of 
hundreds of manufachwang 


Free FASTENING C 


Send us a drawing or unfast- 
ened sample or sub-assembly 
of your product. We will 
gladly analyze your fastening 
needs, recommend the type of 
rivet and Chicago Automatic 
Rivet-Setter to do the job best, 
and submit estimated preg 
tion rates. No charge OF 
obligation. 


Model 121 Chicago Automatic Rivet-Setter 2% 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals = 


The Universal 
Liquid Cement 


SELES Ready-to-use Waterproof 
Backed by 37 Years’ Acceptance Dries Quickly 


Proved ideal for holding calibrating screws . . . holding mercury switch 
tubes in clips . . . insulation non-fray . . . and moisture proofing . . . 
handy for repair work where speed and strength are needed. 


Write for free sample and test this superior product to your own 
satisfaction! 


Special adhesives developed to meet industrial requirements. Our lab- 
oratory is at your service for such problems. 


Packed for convenience. in tubes; pint, quart, and gallon cans. 


AMBROID CO. 


Est. 1910 
304 Franklin St. Boston 10, Mass. 


let $uUG solve Your problems 


;, helical coils, 

Our experience in custom made conteel beaters, come on 

‘stances, heating units and ott ttre ean help you meet 

benefit you. Our increased plant aes to close toler. 

, reduction requirements. . delivery, senc 
cueen a complete infomation on price and 


your specifications to 


276 WINDSOR ST. 
Hartford Element Co. Inc. HARTFORD 5, CONN. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


OLCANSBEE-means— 


QUALITY 


When you buy Follansbee Electrical Sheets you can 
be assured of 


© Strict adherence to magnetic specifications 
© Accurate width and gauge tolerances 
® Highest punching and shearing standards 


® Rigid control of surface finish 


While supplies are still limited there are no limitations 
or reservations in the quality of Follansbee Electrical 
Sheets. Follansbee Specialists are always ready to 
assist you in the selection of silicon sheets with the 
proper electrical and mechanical specifications. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 

i St. Louis, Kansas City, Nashville, Houston, Los Angeles, 

.~ San Francisco, Seattle; Toronto and Montreal, Canada. 
7 


Planits—Follansbee, W. Va.,.and Toronto, O. 
Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


COLD ROLLED STRIP - ELECTRICAL SHEETS - POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 


393 











LAMINATED METALS, PRECIOUS Thompson-Bremer & Co., 1642 W. Hu 
and BASE (Sheet, Tube and Wire) bard, Chicago 22, Ill *“*Everlock 


Baker & Co., Inc., 113 Astor, Newark 
5. N. J 















ws MACHINES. See Specific Headi; 
General Plate Div., Metals and Controls Balancing; Coil Winding; Die Casti; 
‘ _Corp., Attleboro, Mass. 5 Drafting; Milling; Molding; Pri 
Standard Metals Corp., 262 Broad, N. Rivet Setting; Screw Driving; Str 
\ Attleboro, Mass pers; Wires; Wire Insulating. 
Wilson Co., H. A + 105 Chestnut, New- 
Ya ark 5, N. J. “*Wilco, MAGNETIC MATERIALS. See Si 


Electrical; Magnets, Permanent; M 
LAMINATED PLASTICS. See Plastics. netic Recording Tape 







\ LAMINATIONS, MOTOR AND TRANS- MAGNETIC RECORDING TAPE 
\ FORMER ‘ _ Indiana Steel Products Co., 6 N. Mi 
Acme Elec. Corp., 359 Water, Cuba, N. Y. gan Ave., Chicago 2, Ill ‘Hyflux 
Sherman Lamination Co., 10 Thompson, Minnesota Mining & Mfg. Co., St. ] 
Stratford, Conn. 6, Minn, ““Scotch’’ Tape 









LAMPS, FLUORESCENT MAGNETS, PERMANENT 


General Electric Co., Lamp Department, General Electric Co., Metallurgy )pD 























beryllium copper after fine 


. Nela Park, Cleveland, O 
silver contacts were brazed. 


North American Electric Lamp Co., 1082 MAGNIFIERS. See Lights, Machin 







Nela Park, Cleveland, O Section HA-11 Chemical Dept., P 
Westinghouse Electric Corp., P. O. Box field, Mass. Alnico,’’ “Cuni 
j 868, Pittsburgh 30, Pa. Cunife,”’ “‘Silmanal,’’ ‘‘Vectolite 
{ Indiana Steel Products Co., 6 N. Mi 
- f LAMPS, INCANDESCENT AND gan Ave., Chicago 2, Ill. **Ispx 
This contact assembly was | INFRA-RED “*Alnico,’’ ‘‘Cunico,’’ ‘‘Cunife,’’ ‘‘s 
heat treated to harden the | General Electric Co., Lamp Department, manal, Vectolite. . 
| 












X J Tyler (Carbon), St Louis 6, Mo. 
F *‘Nalco.”’ MATERIALS HANDLING EQUIPMENT 
Westinghouse Electric Corp P. O. Box Me -roducts . 92 mere 
868, Pittsburgh 30, Pa sag 7 an ene » Inc., 239 Monro 
Kobbins & Myers, Inc., Crane & H 
LAMPS, MERCURY VAPOR Div Springfield, O. 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, O 
Westinghouse Electric Corp P. O. Box eS eS in 





868, Pittsburgh 30, Pa 






MERCURY RELAYS. See Relays ar 


Contactors 


LAMPS, MINIATURE (Pilot and 
Indicator) 


General Electric Co., Lamp Dept., Nela MERCURY SWITCHES. See Switches 
Park, Cleveland, O. (Neon Glow) 


taeeeuse, dnc: 4761 Ravenswood Ave., MERCURY VAPOR LAMPS. See Lamp 
North American Electric Lamp Co 1082 Mercury Vapor 












Tyler, St. Louis 6, Mo Nalco.” ‘ " me 
Westinghouse Electric Corp P. O. Box METALLIZED GLASS. See Glass, Tec! 
868, Pittsburgh 30, Pa nical 








bd LAVA. See Ceramics METALS. LAMINATED. See Lami 
ne | 1 S in — nated Metals, Precious and Base 
LAYOUT STEEL BLUE 


Dykem Co.. 2303-F N. llth. St. Louis METALS. PRECIOUS. See Gold; Lam 
6, Mo. nated Metal; Platinum; Silver 









LENSES, PRESSED GLASS METALS, RARE 





. Kopp Glass, Inc., Swissvale, Pa Fansteol Metallurgical Corp., Merth Chi 
£ | LIGHTS, MACHINE (Magnifiers) —_ Co., Inc., P. R., Indianapolis 
> > ° Stanley Electric Tools, 502 Myrtle, New F 
pecid ize | ae, Cae “Flud-Lite.”’ METERS. See Instruments. 





LIGHTS, PILOT and INDICATOR MICA. GLASS-BONDED. See Gla 





Arrow-Hart & Hegeman Electric Co., Bonded Mica. 
103 Hawthorne, Hartford 1, Conn 


in the manufacture of eS, ce” 3209° Humboldt, 4i¢4 MOLDED and LAMINATED 


‘ (Sheets, Plate, Tape, Tubes Rit 
Dial Light Co. of America, Inc., 900 ae ~. : a. , 
Broadway, New York 3, N y Segments, Washers, etc.) 


Dialco Brand & Co., William, 276 Fourth Ave 
Drake Mfg. Co., 1713 W. Hubbard, Chi New York 10, N. Y. 
eago 22, Ill General Elec. Co., Resin and Insulating 
SS N. ¥ 














Hart Mfg. Co 211 Bartholomew Ave Materials Div., Schenectady ; 
Hartford 1, Conn ‘Diamond H Husite Div., The Huse Liberty Mica ¢ 
Kirkland Co H. R., 810 King, Morris 171 Camden, Boston 18, Mass pws 
town, N. J. *‘Bulls-I Units.’’ cngnatiee es ae. oe W 
a ¥ : rq > ‘ ; Square D Cc 4041 N. Richards, Mil ashington ve licago 6, 
A Gibson Contact Assembly is more than just a a oe ite char¢ . oe as See Gah 
ae : Mass 
contact tip joined to a support for the purpose of seCKMUTS and LOCK WARMERS. Mics Insulator Co.. Schenectedy 1, N. 1 
: i ° eet" * : ; Micanite ““Munsell,”’ 
making and breaking an electrical circuit. In it is See Fasteners Mitchell-Rand Insulation Co., Ine., 
: > ckej c tle » whic Murray, New York 7, N. Y. 
incorporated all of the skill and knowledge which LOUDSPEAKERS New England Mica Co., Inc, 80. Wor 
guarantees extra efficiency in performance, and Radio Corporation of America, Com Ave., Waltham, Mass 
. = . mercia ungineering Section iu i 
which can be acquired only by years of experience. Harrison, N. J. MICA UNDERCUTTERS 
Ideal Industries, Inc., 1008 Park 
As an example of Gibson craftmanship, we are Sanaa Gee = re, Sycamore, Ill 
tits ros. Mfg 0 8 Kilbourr 
able to braze contacts to non-hardenable metals in ate, Chicago 23. MM nignaouaian 
. a idison- Kipp orp 21 aubesa 
such a way that the annealing effect is confined to npbadison A Avis . xs Amperite Co., 561 Broadway, New Y 
5 in ‘ Trico Fuse Mfg. Co ilwaukee is 12, N. Y 
the immediate area of the contact. This prevents 
deformation of contact supports that are subject to ee eee ‘ iad a MOLDED INSULATION and MOLDED 
. ae : : 9” - Aircra a ou ts K 15 c L ° ‘ t 
bending stresses and retains the “springiness” of Fourth, Harrisburg, Pa. “Diamond Plastics, Rubber. 
a. . grip.’’ ‘‘Plasti-grip,’’ ‘“‘Solistrand.”’ 
spring-type contacts. For hardenable beryllium cop- American Brass Company, Waterbury MOLDING MACHINES, PLASTIC 
: 88, Conn : —_ ._ 2099 , -" 
per contact supports, such as the one illustrated, Buchanan Electrical Prods. Corp., 1290 a en Ge.. S028 W. Har 
‘ Te ~ Central Ave Hillside, N. J. Lake Erie “Engineering Corp 878 W 
we have complete heat treating facilities for harden- Burndy Engineering Co. Ine... 107 “Vang Ave., Buffalo 17, N.Y 
. - ° ° e ° . Bruckner Blvd.,° New York 54, N i. nee ue n “'s996 | Tabs R 
ing after brazing to obtain full spring properties. Cambridge Termionie Corp., 453° Concord Stokes Machine | ¢ 9,, 5996 ‘Tabor 





Ave., Cambridge 38, Mass. 









' F< ie > ’ 3 Heyman Mfg. Co., 500 Michigan Ave., 
Gibson Contact Assemblies are furnished with vontiwath NS MOLYBDENUM—Sheet and Wire 
: : - . ’ Ilsco Copper Tube & Products, nec., (See also Contacts) 
; lied either by ourselves or b ct pper 
contact supports suppli y y cincinnatl 27, 0. Cinch Mfg. Corp., Fansteel Metallurgical Corp., North ¢ 
the customer. Contacts can be welded, brazed, or 2460 W. George, Chicago 18, Il. - 3 oe ee ae 
oor > —dene ‘ > wah i Krueger & Hudepohl, Third & Vine, “ory & Co, Anc., F. &., indiana 
riveted to the supports—depending on which me — - = 8, Ind. 
o- wc > Urite fi »fai Littelfuse, Inc., 4761 Ravenswood Ave 
thod is most suitable. Write for details. Chlenes 40. itl MOTOR-GENERATOR SETS. See Motor 
Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass MOTOR CONTROLS and STARTERS 
Patton-MacGuyer Co., 17 Virginia Ave See Controllers, Motor; Push Buttor 



















Providence 5, R. I Stations. 
Rajah Co., Bloomfield, N. J. mie a _— 
Shakeproof, Inc 2501 N. Keeler ve., 
Chicago '39, III MOTORS 
| Sherman Mfg. Co., H. B., 12 Barney, See page 396 
| Battle Creek, Mich ae * 
Soreng Mfg. Corp., 1901 aybourn Ave 
Chicago 14, Til MOTOR SLIDE BASES 
Superior Electric Co., 1304 Meadow St., Overly-Hautz Co., 11500 Madison Av¥* 
Bristol, Conn Cleveland 2, 0 





low aes iad de 
Gipson Efectric COMPANY 


8349 Frankstown Ave., Pittsburg 21, Pa. 
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\ Do the 
\MOORE FINAL L Springs 


show 
in’your Blueprints? 


\SET ‘SCREWS 


Wise design engineers make sure they have the 
exact springs for the product—when it’s still in 
the blueprint stage. For they have learned that 


ly spring selection pays big dividends in 
GEORGE W. MOORE, Inc. early spring pays big 
; duct qualit roduction economy and in 
ALTHAM, MASS. | ~e ene y 
en by avoiding trouble. 


Before you specify the springs or wireforms 
for your new products, call in a Lewis Spring 
Engineer to help you select the most practical, 
DYKEM STEEL BLUE economical springs for the job to be done. 

Lewis engineers have saved manufacturers thou- 

STOPS sands of dollars by recommending equally ef- 

L Ss = oe fective, but more economical springs than the 

0 E ones originally specified. They are thoroughly 

re ; experienced in all phases of spring design, man- 

+n 0,6 WeG.© & ufacture and applicability to products and wel- 

isteiintiaiis eel ae come the opportunity to help you with spring 
at the bench; ready ; _ problems. 


for the layeut in a 


few minutes. The Mi—/aL SL MutInEe Regardless of your production plans— 
dark blue background 


makes the seribed layout lines show up in sharp relief, and at the whether your spring requirements are large or 

same time prevents metal glare. Increases efficiency and accuracy. . . ie i ; 
Write for full information small, or they're yet indefinite—Lewis will be 

THE gy ag ye ieee ee, —_ 6, Mo. glad to work with you. But call in the Lewis 


Spring Engineer early, while he can help you 


specify and save you money. 
LEWIS SPRING & MFG. CO. 
M A G N ETI C VA LV E S$ esl 2646 NORTH AVENUE, CHICAGO 47, ILL. 


To control electrically the flow 
of Air- Gas-Oil-Brine 
Hot or Cold Water, etc. 


Send for Catalog . 
MAGNATROL VALVE CORP. SPRI NGS 
56 BEEKMAN STREET NEW YORK, N. Y. THE FINEST LIGHT SPRINGS AND WIREFORMS 
URE ee ee a 


TENTH ANNUAL PRODUCT DESIGN NUMBER 395 











HOW WOULD YOU DO 
THIS SOLDERING JOB? 


Sa aati: 


<4 


Profit-Wise Manufacterers 


use IDEAL “Thermo-Grip” 


SOLDERING TOOLS 


Here, again, you see how electrical manufacturers make 
difficult jobs easy—with resultant increase in production, 
improved quality, and lower costs by using Ideal 


“Thermo-Grips”. 


FASTER...These units give instant heat 
— no preparation or pre-heating. 
Always ready to use—for soldering 
wires, terminals, lugs, tubing, and 
othertypes of solderingand brazing. 


EASIER ... Leaves one hand free to 
handle solder. Unit is portable for 
maintenance work. 


BETTER WORK — 

IMPROVED QUALITY... Assures com- 
plete adhesion of solder to parts. 
No cold flow solder joints. No 
waste of materials —no damage — 
no spoilage. 


SAFER-CLEANER... No open flame — 
No fumes. Resistance heating prin- 
ciple concentrates heat at low volt- 
age. Unit is fully insulated. Draws 
current only when in use. Ask your 
wholesaler for full details and Free 
Demonstration today! IDEAL 

INDUSTRIES, Inc. 


Sycamore, Illinois. 


Power Unit 


Fork” Attachment 


For soldering in restricted 
spaces where straight 
tools cannot be used. 


“Plier” Attachment 


For soldering applications 
where work may be held 
in jaws and heated. 


“Pencil” Attachment 


For spot or seam solder- 
ing where ground clamp 
may be attached to metal 
part of work to complete 
circuit. 


Destrubuted WE 
AMERICA’S LEADING WHOLESALERS 


Canadian Distributor: Irving Smith, i Oe li bae 2-1 


Miniature Timing Motors, Geared 
Subfractional, 


1/20 
Hp. 


Under Hp. 


Fractional, 1/20 to % 
Integral, 1 to 7% Hp. 


Integral, Over 7% Hp. 
Gearmotors 


Generators 


Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, O. 
ance,’’ ‘‘Power-Pakt’’ (BY) 
Baldor Electric Co., St. Louis 10, Mo 
(FGKLN) 
Sarber-Colman Co., 
col’’ (BCEYZ). 
Bodine Electric Co., 2256 W. Ohio, Chi 
cago 12, Ill. (BCDEPG@HJQRYZ) 
Bristol Motor Co., Forestville, Conn 
Burke Electric Co., 389 W. 12th, 
Pa. (DFGHKLMNOP) 
Century Electric Co., 
3, Mo 


“Alli- 


Rockford, Ill. ‘‘Bar- 


Erie, 


1806 =Pine St., 
(FEJKLMNOPQR 


Clarostat Mfg. Co., Inc., 
St., Brooklyn, N. Y. (B 

Cleveland Electric Motor Co., 
ter Ave., Cleveland 3, 0 

Cramer Co., Inc., 
Centerbrook, Conn. 

Crocker- Wheeler 
Co., Div. 
Ampere, N. J. 

Cyclohm Motor 
Industries, Inc., 
Island City, N. Y 

Deleo Products Div., General 
Corp., Dayton, O. (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co., Toledo 1, O. (CZ) 

Electric Indicator Co., Parker Ave 
Stamford, Conn “Alp”’ 
(BCDEFGHJU VYZ&) 

Electric Motor Corp., Racine, Wis 
(BCDFGHQRYZ&) 

Electric Specialty Co., 212 
ford, Conn. 
(BCDEFGHIJIKLMNOPQKSTU VWYZ&) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 
F 416, 100 Kingsland Rd., Clifton, 
N. J. (UV) 

Ceneral Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 
Globe Industries, Inc., 135 Sunrise PI. 
Dayton 7, 
Hansen Mfg. 
**Synchron’”’ 
Haydon Co., 
(CXZ) 
Haydon Mfg. Co., Inc., 2509 
rington, Conn. (ABCYZ) 
Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. (BCDFZ) 
Howell Electric Motors 

(FKNQ) 


285-7 N. 6th 
) 


Ches 


(AY) 

Electric Manufacturing 
Joshua Hendy Corp 
(KLMNOPYZ) 
Corp., Div of Howard 
5-17 46th Rd., Long 


Motors 


South Stam 


Louis 21 


2 


Princeton 3, Ind 
A. W., Waterbury 32, Conn 
Elm, Tor- 


Howell Mich 


Jack & 


Heintz Precision Industries 
Cleveland, O. (F) 

Janette Mfg. Co., 556 W. Monroe 
cago 6, Illinois. (PGKQRZ) 

Kingston-Conley, division The Ho 
Co., 86 Brook Ave., N. Plainfield, N 
(FR) 

Lamb Electric Co., 
(BCDEFGHIJQRS) 

Master Electric Co., Dayton 1, O 
(FCJKLMNOPQRT) 

Motorsearch Co., 1600 Junction Ave., K 
cine, Wis. (A) 

Electric Mfg. Co., 5905 Maur 
, Cleveland 4, O. (FGJKLMZ) 

Packard Electric Div., General Motor 
Corp., Warren, O. (FG) 

Peerless Electric Co., Warren, O 
(FGKLN) 
Pesco Products 
Dept. 8-5, 
land 6, QO. 
Rae Motor Corporation, P. O. Box 291 

Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric & 
1054 Ivanhoe Rd., 
(KLNOQRZ) 

Keuland Electric Co., 
Rd., Alhambra, Calif 

Robbins & Myers,  Inc., 
Springfield, O. 
(BCDEFGHJKLMNPZ) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. (B) 

Signal Electric Mfg Co., 
Mich. (BCDFGHZ) 

Smith, A. O., Corp., Milwaukee, Wis. 

Smith Mfg. Co., Inc., F. A., 250 Davis 
Rochester 2, N. Y. (BCDFGHYZ&) 

Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, N. J 
(KLNOQRYZ) 

Sterling Electric 
Calif. (FKN) 

Telechron, Inc., 
Dept. H, Ashland 

U. 8S. Electrical Motors, 
Slausen Ave., Los 
(FKNQY) 

Valley Electric 
Blvd., St 


Kent, O 


Div., Borg-Warner Corp 
11610 Euclid Ave., Cleve 
(ZCGLO) 


Engineering ( 

Cleveland 10, 0 

3001 W. Missior 
(KN) 

Motor Div 


Menoiines 


Motors, Los Angeles 22 


Motor Advisory Service 

Mass. (A) 

Inc., 200 N 

Angeles 11, Calif 
Corp., 4221 Forest Park 

Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 
Ave., St. Louis 14, Mo 
(FGKLNYZ) 

Wesche Electric Co., B A., 1626-19 
Vine, Cincinnati 10, O ““Welco.’’ 
(FGKLNOZ) 

Westinghouse Electric Corp P. 90. Box 
2025, Buffalo 5, N. Y 
(BCDEFGHJKLMNOPQRSZ&) 


Plymouth 


ST 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Connecticut Hard 
Street, New 

Lord Mfg. Co., 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., Waterbury 32, Conn 
Haydon Mfg. Co., Inc., 2509 Elm, Tor 
rington, Conn 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., 4254 
W. Arthington, Chicago 24, Ill 

Electric Auto-Lite Co., Port Huron 
Mich. 

Etching Company of America, 1520 
tana, Dept. E-5, Chicago 14, Ill 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass 
(Plastics) ‘‘Textolite.’’ 

Meyercord Co., Dept. 75, 5323 W 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 
Conn, (Cupro-Nickel) ‘‘Anaconda 
Bridgeport Brass Co., Bridgeport 2 
Conn. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 
International Nickel Co., Inc., 67 Wall 
New York 5. N. Y. “‘Inco,”’ ‘‘Monel 

“‘Inconel,’’ ‘‘Ni-Span.’’ 
Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. Y¥ 
Scovill Mfg. Co., Waterbury 91, Conn 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88 
Conn **Anaconda.”’ 


Rubber Co 412 
Haven, Conn. 
Erie, Pa. 


Kast 


Mon 


Lake, 


Water- 


Riverside 


Park 


ELECTRICAL 


NICKEL SILVER 


Bridgeport 
Conn. 
Chase Brass & 
bury 91, Conn 
Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, New 

York 5, N. Y¥ 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 
Riverside Metal Co., Riverside, N. J 
Seymour Mfg. Co., Seymour, Conn 


(Cont.) 


Brass Co., Bridgeport 


Copper Co., Inc., Water 


NON-MAGNETIC 


See Steel, 


1RON and STEEL 
Stainless. 


NUTS. See Fasteners. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil and Grease 
PACKAGING. See 


Containers, 
PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. 
waukee 4, Wis. 
Arrow-Hart & Hegeman 
Hartford, Conn. 

General Electric 
Apparatus Dept., 
Heineman Electric 
ton, N. J. 

Square D Company, 4041 N 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 8 
Mount Vernon, N. Y 

Westinghouse Electric Corp., P. O 
868, Pittsburgh 30, Pa 


PANELS, METAL. 
Metal 
PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave 
Haven 14, Conn. 


Boxes and Crates; 
Packaging and Shipping 


Second, Mil 
Electric ( 
Co., Section H668 
Schenectady 5, N. Y 
Co., 99 Plum, Tren 


Richards, 


See Cabinets, 
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USE 


FANS 

HAIR DRYERS 
SPOT HEATERS 
OIL BURNERS 
DISPLAY TABLES 
VENTILATORS 
PROJECTORS 


BARCOL MOTORS 


TOYS 

PUMPS 

VAPORIZERS 

VENDING MACHINES 

FACSIMILE RECORDERS 

AND MANY OTHER 
POWERED PRODUCTS 


FOR 


@ UNIDIRECTIONAL @ SYNCHRONOUS or REVERSIBLE @ WITH or WITHOUT GEAR REDUCTION 


@ UP TO 1/30 HORSEPOWER @ ALSO FAN BLADES 134" TO 12” 


BARBER-COLMAN COMPANY e 


METAL 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, as desired. Consecutively numbered tags a specialty. Blank tags 
for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-816 NEWPORT, KENTUCKY 


PRECISION 


DI-FORMED PAPER TUBES 


Greater strength. Automatic stacking. Coils need 
not be formed after winding. Coils more closely 
engineered. Save wire and labor. Write for samples 
and new Mandrel List. 


Also Precision Bobbins, Coil Forms Spool 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET J 
a Me ee ee ee) 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


7 H 
alia Vie Pam CCD Colt a / 4 


@ ENGINEERING SERVICE 


ROCKFORD, ILLINOIS 


If your electrically operated machine or appliance is one you are 
proud to manufacture, here’s the solenoid that will give you 
smooth, sure and quiet operation beyond your fondest dreams. It’s 
the SORENG No. 4760 Solenoid for either intermittent or con- 
tinuous duty operation, where a pull up to 12 pounds at a stroke 
up to 1% inches is required. In the sealed position this solenoid 
will develop a pull up to 30 pounds. Several hundred thousand 
of these solenoids are giving extraordinary satisfactory service on 
the job day-in and day-out. You'll never believe any solenoid could 
operate as quietly and perform so reliably as this one until you 
try it under your own test conditions. Available at attractive 
Soreng production line prices, too. Send for Circular M810. 


MANUFACTURING 
DRPORATION 


1901 CLYBOURN AVE., CHICAGO 14, ILL. 
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* 
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TOCK SIZE WRITE FOR PRICES AND SAMPLES 
SPECIFY PART NO. AND SIZES 
“ERATE 


a [ - = 





marl rary 














wompee ' t 1 mumere 
459 | 5/16"-32| 1/8"/| 15/64") 1/2" | YES NEL" -L0 1 " 3/1 m 
4 4 4+ eel chines + 
441 | 3/8- 5/32 | 19/64 ‘16 YES | 910 0-40 | 12 16 | 13/32 
576 | 3/8-27 | 3/1¢ 1 9/1€ YES | 100 1 
: sind etnies anancenessceliance 
682T) 3/8-32 | 11/64] 1/4 | 9/16 | NO | 920 
i ntaaeitinnd } 1 } 
662T| 3/832 | 7/32 5/1¢ »/1€ NO ¥70 
—- + + + + +— 
442 |7/16-27 | 5/32 5/16 | 43/64 | YES] 9 
‘ a | Seen bs 
| 875 |7/16-28 | 5/32 | 19/64 390 
| T ~+— + + — 
721 |7/16-32 | 7/32 | 19/64 870 
in ‘. 4 pons 4 
490 | 1/2-27 | 5/32 | 9/32! 3/4 | YES| 890 
528 |9/16-2 98 3/8- /1é 3/l¢é 17/32 |] 
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663 |11/16- 
ma ae | we Te 
529 | 3/4-27 395 | 1/2-24 | 1/4 | 9/32 P 
780 |13/16- 850 | 1/2-24 | 9/32 | 3/lé z 
esc | il ceeocdaaalll 
60 | 7/827 930 | 9/16-27 g ! 1 |* 
960 8 3 /l 1/4 | 13/16 | 7) 
ease +——— | 
530 |15/16 700 | 5/827 |13/64| 1/4 | 13/16 | Bi 
531 |1-1/4-27) 1, /: 37/ YES | 949 | 5/832 | 3/1¢ 1/4 | 13/16 Isl 
Pel cotocka-oeccl jal = 
581 | 5/8-32 |13/64| 1/4 | 13/16 3 
Some variations from listed dimensions can +- ae er Fe 
be made to order. Molded Black only. Metal | °2°| 5/%32 | 3/8 | 1/4 | 13/ae 3 


inserts plated to specifications: Silver, Cod- 840 5/16 | 31/32 | 
mium, Nickel. We also supply Customolded T 


3/4-24 /16 
—— — t 

; 94 | 7/827 | 7/32 1/4, | 
Brush Holders to fit; or both caps and ~ e 


— 






1-3/16 

holders con be made as you specify. Send 723 }15/16-24 T19/6 5/16 
us your requirements. 673 15/16-27 |7/32 | 7/32 | 1-3/8 
COMPRESSION AND INJECTION MOLDERS 


eWidwesteHoldi 


AB 












TET COMPANY @ 


4630 FULLERTON «+ CHICAGO 39, ILLINOIS 
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Baer Co., N. 
side, N. Jd. 

Cottrell Paper Co., Ine., Fall River, 
Mass. “‘Copaco,”’ ‘‘Coparex,’’ ‘‘Nungra.’’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., 765 W. 
Washington Blvd., Chicago 6, 11). 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J 

Mica Insulator Co., Schenectady 1, N. Y. 
“*Empire.’’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N J 

“*Natvar.”’ 


S., 7-11 Montgomery, Hill- 


National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Peerless.’’ 
Paper Manufacturing Co., Philadelphia 


23, Pa. ‘‘Neutrelec.’’ 
Taylor Fibre Co., Norristown, Pa 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y 
“Densite,’’ ‘‘Electrite,’’ 


“Kraft Board.’’ 


PAPER, TRACING. See Tracing Cloth 
and Paper 


PENCILS, DRAWING 


Koh-I-Noor Pencil Co Bloomsbury 
N. J. 


PERMANENT MAGNETS. See 


~ ; Magnets, 
Permanent 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co Waterbury 88, 
Conn. . *‘Anaconda.’”’ 

Bridgeport Brass Co., Bridgeport 2, 
Conn. 


Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Mallory & Co., Inc., P. R 
6, Ind 

Phosphor Bronze Corp 22nd & 
ington Ave Philadelphia 46, Pa 

Revere Copper & Brass, Inc 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn 


Water- 
Indianapolis 


Wash 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co Electronic Dept., 
Thompson Rd., Syracuse, N. Y 
Radio Corporation of America Com- 


mercial Engineering, 


i Section CR 71, 
Harrison, N. J 


Standard Arcturus Corp., 54 Clark, New 
ark 4, N. J. 

Vickers Elecl. Div., Vickers, Inc., 2160 
E Imperial Highway El Segundo, 
Calif 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc 8010 Georgia Ave., 
Silver Spring, Md 

General Control Co 1200 Soldiers Field 
Rd., Boston 34, Mass 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y 

Mercoid Corp 4213 Belmont Ave., 
Chicago 41, Tl “*Visaflame.’ 

Westinghouse Electric Corp P. O. Box 
868, Pittsburgh 30, Pa 

Weston Electrical Instrument Corp 617 
Frelinghuysen Ave Newark 5, N. J 
Photronic.’ 


PHOTO PAPERS 


Eastman Kodak Co Industrial Photo 
graphic Div., Rochester 4, N. Y¥ 
PIEZOELECTRIC UNITS. See Crystal 


Units, Quartz 


PILES, CARBON 
Carbon & Graphite. 


RHEOSTAT. See 


PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER AND LOCK. See 


Fasteners 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Co 1l Mercer 
New York 13, N. Y¥ 

American Insulator Corp New Freedom 
Pa ‘Aico.”’ 


Barber-Colman Co., Rockford, I! 

Boonton Molding Co. Boonton, N. J 

Chicago Molded Products Corp 1024 N 
Kolmar Ave Chicago 51 Ill 

Consolidated Molded Products Corp 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div 
Bay City, Mich. 

Federal Telephone and Radio Corp., 
Dept. F’-416, 900 Passaic Ave., E. New 
ark, N. J 

General Electric Co. Plastics Div., 
Chemical Dept 1 Plastics Ave., Pitts- 
field, Mass 

Ceneral Industries Co., Molded Plastics 
Div., Olive & Taylor, Elyria, O 

General Molded Products Inc., 1297 
Ashland Ave., Des Plaines, Ill 
Irvington Varnish & Insulator Co., Jrv 
ington 11, N. J 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J 
Kurz-Kasch, Inc., 1419 §S Broadway 
Dayton 1, O 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton, Chicago 39, Ill 

National Viarnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


Rogan Brothers, 2500 W Irving Fk. 





ELECTRICAL 





Blvd., Chicago 18, Ill 

Synthane Corp., 2 River Road, Oaks, | 

Taylor Fibre Co., Norristown, Pa. 

Watertown Mfg. Co., 700 Echo Lake R 
Watertown, Conn. 

Yardley Plastics Co., 
Columbus 15, Ohio. 


138 Parsons Ay 


PLASTICS-LAMINATED 
FABRICATORS 

Baer Co., N. 8., 7-11 Montgomery, H 
side, N. J. 


Barber-Colman (Co., Rockford, Ill. 
Chicago Molded Products Corp., 1024 
Kolmar Ave., Chicago 51, Ill. 
Continental-Diamond Fibre Co., New 
18, Delaware 

Electric Auto-Lite Co., Bay Mfg. D 
Bay City, Mich. 

Formica Co., 4645 
Cincinnati 32, 0 

General Electric Co., Plastics Div 
Plastic Ave., Pittsfield, Mass. 

General Industries Co., Molded Pla 
Div., Olive & Taylor, Elyria, O. 

Husite Div., The Husite Liberty Mica 
Co., 171 Camden S8t., Boston 18, Mass 
Kurz-Kaseh, Inc., 1419 8S. Broadwa 
Dayton 1 0. 

Mica Insulater Co., Schenectady 1, N. Y 

Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicage 12, Il. 

Kichardson Co., Lockland, Cincinnati 


Spring Grove A 


0. 
Rogan Brothers, 2500 Irving Park Bb) 
Chicago 18. Ill 
Synthane Corp., 2 River Road, Oaks, Pa 
Taylor Fibre Co., Norristown, Pa 


PLASTICS, LAMINATED 
Rods & Tubes) 


Baer Co., N. 8., 
side, N. J 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42r 
New York 17, N. Y. 


(Sheets 


7-11 Montgomery, Hi 


Continental-Diamond Fibre Co Newark 
18, Delaware 
Durez Plastics & Chemicals, Inc 1 


Walck Road, North Tonawanda, N. Y 
Formica Co., Spring Grove Ave., Cincir 
nati 32, O 
Eastman Kodak Co., Rochester 4, N. \ 
General Electric Co., Plastics Div., Chen 


ical Dept., 1 Plastics Ave., Pittsfic 
Mass. ‘‘Textolite.’’ 
Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Ill 
Mica Insulator Co., Schenectady 1, N. \ 
“‘Lamicold.”’ 
National Vulcanized Fibre Co., 
ton 99, Del. “Phenolite.’’ 
Richardson Co., Lockland, Cincinnati, 0 
Synthane Corp., 2 River Read, Oaks, Ta 
Taylor Fibre Co., Norristown, Pa 
Westinghouse Electric Corp P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta 


Wilmir 


PLASTICS MOLDING MATERIALS 
Cellulose Acetate (A) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (AH) 
Urea Formaldehyde (J) 
Viny! Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 


Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 48, 30 E. 42nd 
New York 17, N. Y. _(EFJM) 

du Pont de Nemours & Co., Inc., E. | 


Plastics, Room 137, Arlington, N. ¥ 
(ADGHKLPR ‘‘Lucite,’’ ‘‘Butacite 
**Plastacele ‘*pyralin,’’ **Strux 
‘Teflon.’ 

Durez Plastics & Chemicals, Inc 139 


Walck Road, North Tonawanda, N. Y 
(E) (Casting Resins) 

General Electric Co., Compound Div 
Chemical Dept., 1 Plastics Ave., Pitts 
field, Mass 

Goodrich Chemical Co., B. F., Dept. |! 


Rose Bldg., Cleveland 15, O ““Ceor 
**Kriston’’ (N) 
Koppers Co Koppers Bldg., Pittsburg! 


19, Pa. (AF) 
Monsanto Chemical Co., 
Springfield 2, Mass. 
tron,”’ ‘‘Lustrex,’’ Fi 
tos,” ‘‘Nitron,”’ ‘‘Resimene,”’ Re 

nox,”” “‘Styramic” (ACEFL) 

Plaskon Div Libbey-Owens-Ford G 
Co., 2137 Sylvan Ave., Toledo ¢ 0 
(CJ) 

Richardson Co., 


PLATING GENERATORS. 


PLATINUM and PLATINUM 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 
5, N. J 

Brainin Co., C. S8., 233 
York 13, N. ¥ : 

General Plate Div., Metals and Cont 
Corp., Attleboro, Mass ‘i 

Handy & Harman, 82 Fulton, New 
aR 

Wilson Co., H. A., 105 Chestnut 
ark 5, N. J. 


Plastics Dis 
**Cerex,”” “‘I 
“Ultron,”” “I 


Lockland, Cincinnati, © 


See Motors 
PROD 


Astor, Newurh 


Spring, New 


rk 


New 


PLIERS 


Klein & Sons, Mathias, 3200 Bel: 
Ave., Chicago 18, Ill 


PLUGS AND RECEPTACLES 


Arrow-Hart & Hegeman Electric 
Hartford, Conn, 

Belden Mfg. Co., 
Chicago 44, Ill. 

Buchanan Elec. Prods. Corp., 1290 ‘ 
tral Ave., Hillside, N. J 


4633 W. Van Bi 
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YOU LEARN A LOT IN A CENTURY 


We have .. . especially about boxes 
and crates, because we have been 
designing and manufacturing them 
for nearly a century. 

Today we are proud to offer you 
SUPERST RONG —“Bound with 
Steel” —the crowning product of 
our long experience. These tough 
sturdy wirebounds are custom built 
to your product to give maximum 
protection at lowest possible cost. 

It will pay you to get the full 
SUPERSTRONG story. Our repre- 
sentative will call promptly when 
you write us. 


RATHBORNE, HAIR AND RIDGWAY COMPANY 
1440 WEST 2ist PLACE + CHICAGO 8, ILLINOIS 


UR CONTACT DEPARTMENT is an institution in st- 
O self, equipped to furnish you with anything you 
may need in contacts or contact material in platinum, 
palladium and their alloys, gold and silver. Among our 
standard types are rivets, screws, discs, rods, rings and 
special shapes and stampings. We make laminated and 
inlay strips of any width and thickness. 

LIGHT ASSEMBLIES We undertake sub-contracting 
work for light assemblies and sub-assemblies for elec- 
trical, electronic, radio, refrigeration, heating and other 
industries and to make small instruments and instru- 
ment parts to your specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 


TENTH ANNUAL PRODUCT DESIGN NUMBER 








































































NO SHORTS 
HERE... 
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With STURDY H & V 





Electrical Papers 


In “Hi-pot” tests...in actual rough use... 
H&vV electrical papers have proven their ability 
to take it. They shrug off the knocks in assembly 
and use; keep their excellent dielectric proper- 
ties intact. Reason why they are the year-after- 
year choice of America’s largest manufacturers 


of small motors, generators and transformers. 


They are economical, too! 


It’s reliable electrical protection like this that 
can reduce your rejects . . . lower your manufac- 
turing costs ... keep your customers happy. So 
see H&V for economical, time-tested electrical 


papers. Write today for a coil or a carload. 


HOLLINGSWORTH & VOSE COMPANY 









East Walpole Massachusetts 


%, 
s 
#5 bop wo 


Manufacturers of Technical and 
Industrial Papers 





Development 


New York, N 


Merchandise 


























EXPANSION 















































PORCELAIN. 
POSTS, BINDING 


POTENTIOMETERS. 


POTS and LADLES, MELTING 


POWDERED METAL PRODUCTS 


Bound Brook 


Indianapolis 


POWDERS, METAL 


POWER SUPPLY UNITS, RECTIFIER 


Transformer 


Indianapolis 


PRE-FINISHED METALS. 


PRESSES, HYDRAULIC 
Engineering 


Mount Gilead, 
Engineering Corp., 


Philadelphia 20, Pa 


PRINT MACHINES: 


Borg-Warner 


Philadelphia’ 


PUSH BUTTON STATIONS 
Allen-Bradley 





National Corp 


ELECTRICAL 





Ward Leonard Elec. Co., 34 South, M 
Vernon, N. Y 

Westinghouse Electric Corp P. Oo. B 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


Bristol Company, 153 Bristol Rd., Wa 
bury 91, Conn 

Lewis Engineering Co., Naugatuck, ¢ 

Minneapolis- Honeywell Regulator Co 
Fourth Ave s Minneapolis 8, M 


REACTORS. See Transformers 
RECEPTACLES. See Plugs and 


ceptacles. 


RECTIFIERS, DRY METALLIC 
Acme Elec. Corp., 359 Water, Cuba, N 


Cambridge Thermionic Corp 453 ¢ 
cord Ave Cambridge 38, Mass ‘ 
per Oxide) 

Fansteel Metallurgical Corp Rect 


Div North Chicago, Ill. (Selenium 
Federal Telephone and Radio ¢ 
Dept. F-416, 900 Passaic Ave I 

ark, N. J. (Selenium) 


General Electrié Co Section St 
Appliance « Merchandise Ly 
tgridgeport 2 Conn Copper Ox 
Selenium) Tungar 

Mallory Co Inc P R Indianap 


6 Ind. (Magnesium Copper Sulphi 
Radio Receptor Co., Inc Dept. S-39 
W 19th, New York 11 N Y Ss 
lenium) ‘‘Selectron.’’ 
Standard-Arcturus Corp., 54 Clark, Ne 
ark 2, N. J Kotron 
Vickers Elec Div Vickers, Inc 
EK. Imperial Highway, El Segundo, ¢ 
Westinghouse Electric Corp r, ©. Be 
S68, Pittsburgh 30, Pa, Copper O 
ide) “Rectox 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Radi Cor 
Dept. F-416, 67 Broad, New York 
N. F 

General Electric Co Section H66s8 
Apparatus Dept., Schenectady 5, N. \ 
Radio Corporation of America, Cur 
mercial Engineering, Section CR 
Harrison, N. J 

Westinghouse Electric Corp . &. 3B 
868, Pittsburgh 30, Pa 


REGULATORS, MOTOR SPEED s 
Controllers, Motor 
REGULATORS, TEMPERATURE Me 


Thermostats 


REGULATORS, VOLTAGE. see 


Transformers, Variable- Voltage 
Acme Elec. Corp 359 Waters, Cuba, N. Y 
B ing on trument Co 203 N I 


St Burlington, Towa 

Federal Telephone and Radio Cor 
Dept. F-416, 67 Broad, New York 
SS 

General Electric Co Section H668 
Apparatus Dept Schenectady 5, N. Y 

Raytheon Mfg. (« Waltham 54, Ma 

RK-B-M Division Essex Wire Corp 
Logansport, Ind 

Sola Electric Co., 4633 W. 16th, Chicas 
50, TIL 

Sorensen & Co., 375 Fairfield Ave., Stan 
ford, Conn 

Superior Electric Co., 1304 Meadow 8S! 
Bristol, Conn 

Westinghouse Elec. Corp Pr. O. Box 268 
Pittsburgh 30, Pa 


RELAYS and CONTACTORS 


Adams & Westlake Co Elkhart Ind 
(Mercury) Adlake 

Advance Electric & Relay Co 1260 W 
2nd, Los Angeles 26, Calif 

Allen-Bradley Co 1316 S. Second, Mil 
waukee 4, Wis 


Allied Control Co Ine 2 East En 
Ave., New York 21, N. Y¥ 

American Gas Accumulator Co 1027 
Newark Ave Elizabeth, N. J Aga 
stat.’ 


Amperite Co 561 Broadway, New York 
12, N. Y¥. (Delay, Thermostatic Meta 
Bulb Type) 

Arrow-Hart & Hegeman Electric (« 0 
Hawthorne, Hartford 1, Conn 
Automatic Electric Mfg. Co., 60 State 
Mankato, Minn 

Automatic Switch Co., 391 Lakeside Ave 
Orange N. J 

Barber-Colman Co Rockford, Il 

Clare & Co., C. P 1719 W. Sunnyside 


Ave., Chicago 30 Il (Mercury & 
Micro-adjustment) 

Comar Elec Co., 2701 Belmont Av 
Chicago 18, Ill 

Cramer Co R. W., River St Cente 
brook, Conn. (Time Delay) 

Davis & Co., Dean W 1006 Fir 


Kentland, Ind 

Durakool Inc 1010 N Main, Elkhar 
Ind. (Mercury) 

Thomas A. Edison, Inc Instrument Di 
W. Orange, N. J 

Electric Auto-Lite Co., Toledo 1, O 

Electro-Therm, Inc., 8010 Georgia Ave 
Silver Spring, Md 

Federal Telephone and Radio Corp., Dep 
J-116, 900 Passaic Ave., East Newark 
N. J. 

Ceneral Electric Co., Section H668-5 
Apparatus Dept., Schenectady 5, N. ¥ 

Guardian Electric, 1627-K W. Walnu 
Chicago 12, Il 

Haydon Co., A. W. Waterbury 32, Con! 

Haydon Mfg. Co., Inc 2509 Elm, To 
rington, Conn 

Leach Relay Co., 5915 Avalon Bil 
Los Angeles 3, Calif 

3} Belmont Ave ( 





Mercoid Corp., 42 
cago 41, Ill 

Phillips Control Corp 612 N. Michi 
Ave., Chicago 11, Ill 
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Vucreased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


OTe) ole eM ett l- ee CaM lar Me lc ht 
terminal wires prevented by bakelite barriers placed 
ee ee he ee 
Be ML Le Md Me Ce 
Ue MC ela 


WS Mistake Ol Lb G 


No. 2-142 ‘ No. 2-142-%W 


No. 2-142-¥ 


Illustrated: Screw Terminals— Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, %-28 screws. 

Catalog No. 16 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp. 
2460 W. GEORGE ST. CHICAGO 18, ILL 





For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers 


For Potting 
Radio Transformers, Light Units 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


e@ VISIBLE 


2 AUTOMATIC 
@ STREAMLINED 


Add Value... Service... 
Quality and sales appeal 
to your machines. 


Assure your customers of COMPLETE bearing 
protection and longer machine life. 


WRITE FOR CATALOG 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 








TRY KUHN & JACOB NEXT 


Kuhn & Jacob 


(@}) BE oon 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 


CONTACT THE S. C. Uliman, 


55 W. 42nd St., New York, N. Y. 
K & J Telephone—Penn 6-0346 


REPRESENTATIVE 


* . T. Wyler, Box 126, Stratford, Conn. 
NEAREST YOU “ Telephone—Bridgepor? 7-4293 a 


401 





COIL SPRING SAYS: 


Pasninw sii 


Our customers have learned this lesson well: 
When the use of springs is involved in the design 
of your product, it pays to check first with U. S. 
Steel Wire Spring. Our engineers are experienced 
in fitting the spring to the need — can save you 
money by recommending the right spring for the 
job. So before you put your product on the pro- 
duction line, let us check your specifications fo; 
economy and serviceability, all without obligation 
to you. 


No order too large or too small 


7 U.S. STEEL WIRE SPRING2- 


7800 FINNEY AVE. * MIicuican 6318 
09 0/0 00 ee 


Potter & Brumfield Sal Cu 1 W 
Washington Blvd., Chicago 6, UL. 

R-B-M_ Division, Essex Wire Corp., Le 
gansport, Ind 

Sigma Instruments, Inc., 
ton 21, Mass. 

Signal Engineering & Mfg. Co 14 W 
l4th St., New York 11, N. Y¥ 

Square D Co., 4041 N Richards, Mil 
waukee 12, Wis 

Standard Electrical Prods. Co., 401 Lin 
den Ave., Dayton 3, O. 

Struthers-Dunn, Inc., 150 N 
delphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 
Mount Vernon, N. Y 

Westinghouse Electric 
868, Pittsburgh 30, Pa (Time Delay) 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi 


eago, Ill. 


70 Ceylon, Bos 


13th, Phila- 
34 South St., 


Corp., P. QO. Box 


Push But 
Contactors ; 


REMOTE CONTROLS. See 
ton Stations; Relays and 
Switches. 
RESINS, INSULATING. § See Varnishes, 
Compounds & Kesins 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 

Driver-Harris Co., Harrison, aa © 
Chromax,”’ ““Nichrome.’’ 

Jelliffe Mfg. Corp. C. O., Dept. L-202, 
18 Pequot Rd., Southport, Conn 

Hoskins Mfg. Co., Detroit 9, Mich. 
Chromel.’”’ 


Riverside 


RESISTANCE HEATING UNITS. Sex 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co 
Appliance & Merchandise Dept 
port 2, Conn 

Lewis Engineering ¢ 
gatuck, Conn, 


Section AS 


Wire Div Nau 


RESISTANCE WIRE. See Wire, Re 


sistance, 


RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley (« 1316 8 
waukee 4, Wis 

Amperite Co., 561 Broadway New York 
lz, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N 6th 
Brooklyn, N. Y. 

Hardwick, Hindle, Inc., 

instrument Resistors, Inc 
Union, N. J. 

International Resistance Co., 
Broad, Philadelphia 8, Pa 

Mallory & Co., Inc., P. K., 
lis 6, Ind. 

Ohio Carbon Co. 
Cleveland 11, O 

Ohmite Mfg. Co., 4806 
cago 44, Ill. ‘Brown 
rib,”’ ‘“‘Dividohm,”’ ‘‘Riteohm,’ 
watt,’’ ‘“‘Determohn,’’ ‘‘Little 
‘*Multivolt,”’ ‘‘Ohmite.”’ 

Radio Corporation of America, Commer 
cial Engineering, Section OR 71, Har 
rison, N. J. 

Sprague Electric Co., 
**Koolohm.’’ 

Square D Co., 4041 N 
waukee 12, Wis. 


Second, Mil 


Newark 5, N. J 
1036 Commerce 


01 N 
Indianapo 


12508 serea Rd 
Flournoy, Chi 
Devil,*’ ‘Cor 
“Wire 
Devil, 


North Adams, Mass 
Richards, Mil 


Stackpole Carbon Co., St. Marys Pa 
Tuttle & Co., H. W., Adrian, Mich 
Ward Leonard Electric Co 34 South 
Mount Vernon, N. Y. 
Weston Electrical Instrument 
Frelinghuysen Ave., Newark 5, N. J 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 
General Electric Co., Section E700-s4 
Apparatus Dept., Schenectady 5, N. ¥ 
Hardwick, Hindle, Inc., Newark 5, N. J 
Hartford Element Co., Windsor St., Hart 
ford 5, Conn 
Instrument Resistors, Inc., 
Union, N. J. 
International Resistance Co., 401 N 
Broad, Philadelphia 8, Pa 
Mallory & Co., Inc., P. R., 
lis 6, Ind, 
Ohio Carbon Co., 
land 11, O. 
Ohmite Mfg. Co., 4806 
cago 44, IIL 
Kex Rheostat Co., 
win, N. Y. 
Sprague Electric Co., North Adams, Mass 
**Koolohm,’’ ‘‘“Megomax.’’ 
Ward Leonard Electric Co 34 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 
Clarostat Mfg. Co., Inc 28D ON 6th 
Brooklyn, N. Y. 
Electrical Mfg. Co., 
Wis. 

Hardwick Hindle, Inc., Newark 5, N. 4 

International Resistance Co 101 N 
Broad, Philadelphia 8, l’a 

Mallory & Co., Inc., P. R 
lis 6, Ind 

Ohmite Mfg. Co 1806 
cago 44, Ill 

Ward Leonard Electric (« 34 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 


1036 Commerce 


Indianapo 
12508 Berea Rd., Cleve- 
Flournoy, Chi 


3 Foxhurst Rd., Bald 


South 


Second, Mil 


Racing 


Lake & 4th 


Indianape 
Flournoy Chi 


South 


ELECTRICAL 


Corp., 582 


Electrical 
Fourth, 
Control) 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. y 

Hardwick, Hindle, Ine., Newark 5, N. J 

International Resistance Co., 01 oN 
Broad, Philadelphia 8, Pa. 

National Electric Controller Co., S309 

Ravenswood Ave., Chicago, Ill 

Ohmite Mfg. Co N06 Flournoy, Chi 
cago 44, Ill 

Ward Leonard Electric 34 

Mount Vernon, N. ¥ 

Westinghouse Elec. Corp., P. O. Box sbsx 

Pittsburgh 30, Pa 


Manufacturing Co Lake 4 
Racine, Wis (Foot & Knee 


Sout! 


RINGS, COLLECTOR 
Baker & Co., In 113 Aston 
mae (Precious Metal) 
Plate Div., 
Attleboro 


Newark 


Metals & Control 
Mass (Preciou 


General 
Corp., 
Metal) 

Wesche Electric Co., B, A., 1626-18 Vine 
Cincinnati 10, Ohio Welco.”’ 

Wilson Co Hi \ 105 Chestnut, New 
ark §, N. J (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn 
Cuyahoga Spring Co 10270 Berea Rd 
Cleveland 2, O Snap Clip.’ 


National Lock Washer Co., Newark 
J 


Reliable Spring & Wire Forms Co., 3167 
Fulton Rd., Cleveland 9, O 

Waldes Kohinoor, Inc 17-01 Austel I lace 
Long Island City 1, N P Truar 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Il 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn 

RIVETS. See Fasteners 

ROLLER BEARINGS. Sce Bearings, Fall 
and Roller 


ROTARY CONVERTERS. See Motors 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co 11 Mercer 
New York 13, N. ¥ 

Connecticut’ Hard Rubber Co 412 Fast 
Street, New Heven, Conn 

General Elec Co Chemical Dept l 
Plastics Ave Pittsfield, Mass 
Lord Mfg. Co Erie, Pa 

Sponge Rubber lod, Co 267 
Place, Shelton, Conn 

United States Rubber Co 1230) Avenue 
of the Americas, New York 20, N. ¥ 


Derby 


SAWS, COMMUTATOR. See 


tator Saws and Slotters 


Commu 


SCREW DRIVERS, 
Tools, Portable 


PORTABLE. 


SCREW-DRIVING 


Detroit Power 
Fort Detroit 16 


MACHINES 
Screwdriver Co., 2817 W 
Mich 


SCREW MACHINE PRODUCTS 


also Fibre; Plastics.) 


Allmetal Screw Products Co Inc 
Greene, New York 13, N 
Linden & Co., Inc 70 
dence, RK. 1 

Milford Rivet & Machine Co., 871 Bridge 
port Ave Milford, Conn 
National Acme (« 170 E. 13st 
land 8, O 

Peck Spring Co 20) Grove Ave., 
ville, Conn 

Penn Ri-Vit & Mch 10., 254 
ton, Philadelphia 83, Pa 


Baker Provi 
Cleve 
Plain 


Hunting 


SCREWS. See Fasteners 

SEALING COMPOUNDS. See 
Insulating & Sealing; Waxes 
pounds 


Cements 
and Com 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co Latrobe, Pa 


SEALS, OIL and GREASE 


Chicago Kawhide Mfg. Co., 1267 
Ave., Chicago 22, Il 

Felt Products Mfg. Co., 
Chicago 7, Il 

Carlock Packing 
K losure.”"’ 

Gits Bros. Mfg. (+ Ik40 8 
Ave Chicago 23, Ill 


Elstor 
1536 Carroll Ave 
Palmyra, N Y 
Kilbourn 


SELENIUM RECTIFIERS. Sce 
fiers, Dry Metallic 


Kecti 


SHAFTING, 


Shafting 


FLEXIBLE. Sex 


Flexible 
SHEETS, 
Electrical 


SHUNTS, 


ments and 


ELECTRICAL. See 


Steel 


INSTRUMENT. Sex 


Accessories 


Instru 


SIGNAL LIGHT ASSEMBLIES. 


See Lights, Pilot and In«uieator 


SILK, VARNISHED. Ser 


Insulating 


SILVER and SILVER ALLOYS (See 
alse Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


taker & Co., Inc., 113 Astor, Newark 5 
N. d 


Fabric 
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WHY Should We Send You A Generous 
Sample of MICRO-WEAVE Tracing Cloth? 


Is it always fair to request a head draftsman or pur- 
chasing agent to test a sample? No, not always. When 
is it fair? Only when the sender is absolutely sure that 
his sample has something. 


That is exactly the case with Holliston MICRO- 
WEAVE Tracing Cloth. It has won its place on the 
drawing boards of thousands of customers by the Test 
Method. Feature points—-such as uniform trans- 
parency, erasability, cleaner sharper blueprints, sav- 
ing in time and labor costs —were tested 
on drafting boards and found to be true. 

We have a right to ask you to request 
samples of MICRO-WEAVE Pen and 
Pencil Tracing 

Cloth, because in 

so doing you will 

do yourself a 

favor. 


NG CLOTH 


| Siren 


HOLLISTON TRACING 


More than 50 years of leadership and experience in developing special 
purpose cloths for industry. Current Holliston Production includes: 
Tracing Cloths, Coated and Impregnated Fabrics, Insulating Cloth 
Base, Separator Cloths, Map Cloth, Photo Cloth, Reinforcing Fabrics, 
Sign Label and Tag Cloths, Bookbinding Cloths, Shade Cloth. 


With such a background of experience it is little wonder that Holliston 
Tracing Cloth is second to none. Try MICRO-WEAVE. 


THE HOLLISTON MILLS, INC. 


TTL NORWOOD, MASS. NEW YORK 


TENTH ANNUAL PRODUCT DESIGN NUMBER 


(ts 


GOOD BUSINESS TO SAY: 


RAILWAY EXPRESS offers you a complete transpor- 
tation package. Around its nation-wide facilities is 
built a convenient, economical shipping service includ- 
ing door-to-door pick-up and delivery in all principal 
cities and towns at no extra cost. It is designed to meet 
every one of your business or personal shipping re- 
quirements. 

Your shipments are carried swiftly over America’s 
railroads and scheduled airlines — providing an all- 
inclusive service for a single charge. Consistent im- 
provement in equipment and methods is your assurance 
of a continued, dependable, coordinated shipping 
service to you, your community and the nation. 


THE NATION'S 


NATION-WIDE RAIL-AIR SERVICE 





“AN” CONNECTORS 


Widen the Horizon of 
Ce aae 


SCyaaa es 


Wherever industrial electronic equipment is 
sectionalized, Amphenol AN connectors serve 
with efficiency cnd economy to provide quick 
connection and easy disconnect for servicing 
or movement. 


They save money by permitting associated 
wiring for one or many circuits to be pre- 
fabricated, thus electronic devices may be 
tested at the factory and instantly connected 
for use on arrival. This greatly simplifies in- 
stallation and servicing procedures. 


Available in five major shell designs, each 
of which accommodates over 200 styles of 
contact inserts, Amphenol AN connectors 
handle voltages up to 22,000, amperages up 
to 200. Types with pressure-proof, explosion- 
proof or moisture-proof housings also are 
available, as are standard elements for 
thermocouples. 


Amphenol, long the leader in mass-producing 
AN connectors for the armed forces, remains 
comptetely tooled for large-scale production 
for imdustry at costs far below those in effect 
pre-war. Write for full data now. 


AMERICAN PHENOLIC CORPORATION 


1830 South 54th Avenue, Chicago 50, Illinois 


COAXIAL CABLES AND CONNECTORS © INDUSTRIAL 
CONNECTORS, FITTINGS AND CONDUIT © ANTENNAS 
RADIO COMPONENTS © PLASTICS FOR ELECTRONICS 


THICKER AMPHENOL AN INSERTS INCREASE 
BREAKAGE oe 


CONVENTIONAL AMPHENOL 


Here's another example of the ‘‘safety in- 
surance’’ supplied by alert Amphenol en- 
ineering: On all sizes, from 20 up, 
mphenol inserts are thicker, offering great- 
er resistance to breakage. This is particu- 
larly important where larger diameters are 
employed, and a greater number of contacts 
accommodated. 


Brainin Co., C. S., 233 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
7, a es 

Mallory & Co., Inc., P. R., 
lis 6, Ind 

Standard Metals Corp., 260 Broad, N 
Attleboro, Mass 


Indianapo 


SLEEVE BEARINGS. See Bearings and 
Bushings 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W 
Washington Blvd Chicago 6, Ill 

Johns-Manville Corp., 22 E 10, New 
York 16, N. Y¥ *‘Quinterra 

Mitchel-Rand Insulation Co Inc a1 
Murray, New York 7, N. Y 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLOT INSULATION. See Fabrics 
Insulating; Mica; Paper, Insulating 
Tubing & Sleeving, Braided Fabric 


SLOTTERS, MICA. See 


Saws and Slotters 


Commutator 


SOCKETS and ADAPTERS, 


See Plugs and Receptacles 


RADIO. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


American Phenolic Corp., 1830 8. 54th, 
Cicero 50, 1 

Arrow-Hart & Hegeman_ Electric Co 
103 Hawthorne, Hartford, Conn 

Dial Light Co 900 Broadway, New 
York 3. N. ¥ 

Drake Mfg Co 1713. W. 
Chicago 22 Ill (Pilot) 

General Electric Co., Section Y-90-1222 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn 

Kirkland Co., H. R., 810 King, Morris 
town, N. J 

McGill Mfg. Co Inc 
**Levolier.’’ 

Mines Equipment Co 
St. Louis 10, Mo 

Morse Co., Frank W., Boston, Mass 

Union Insulating Co., Parkersburg, W. Va 


Hubbard 


Valparaiso, Ind 


1223 Clayton Ave., 


SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn 
Standard Pressed Steel Co Box 594 
Jenkintown, Pa **Hallowell.”’ 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 


American Electrical Heater Co., Detroit 
2, Michigan 

General Electric Co., Section H-668-57, 
Apparatus Dept., Schenectady 5, N. Y 
“Calrod.’’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J 

Ideal Industries, Inc 1008 Park Ave., 
Sycamore, Ill. “Thermo-Grip”’ Grip 
Tools. 

Stanley Tools, New Britain, Conn, 

Transvision, Inc., 385 North Ave., New 
Rochelle, N. Y 

Ungar Electric Tools, Inc., 615 Ducom- 
mun St., Los Angeles 12, Calif. 

Vulean Electric Co., Danvers 2, Mass 
“Vulean,” ‘‘Pygmy,’’ ‘‘Counterpoise4."’ 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys) 


Federated Metals Div., American Smelting 
& Refining Co., Whiting, Ind “Gar 
diner.”’ 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill ‘Acid-Core,”’ “‘Rosin 
Core.’ 

Soldering Specialties, 211 Kent Pl., Sum 
mit, N. J 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ctc.) 


Burnley Battery & Mfg. Co., North East 
Pa 

Chase Brass & Copper Co., Inc Water 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Wil 
mington, Del 

ederated Metals Div., American Smelting 
& Refining Co., Whiting, Ind 

Handy & Harmon, 82 Fulton, New York 7, 
N. ¥ 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39,. IL. 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. CampbeH, Valpariso, Ind 

Ohio Carbon Co., 12508 Berea Rd., Cleve 
land 11, O 

Soldering Specialties, 211 Kent PL, Sum 
mit, N. J 

Standard Metals Corp., 262 Broad, N 
Attleboro, Mass 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Ta 


SOLENOIDS 


Cannon Elec Dev. Co., 3209 Humboldt 
Los Angeles 31, Cal. 

Comar Elec. Co 2701 Belmont Ave., 
Chicago 18, Il 


Davis & Co., Dean W., 1006 First 
Kentland, Ind 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Section H668 
Apparatus Dept., Schenectady 5, N. y 

Guardian Electric, 1627-K W. Walnut 
St., Chicago 12, Ill 

National Acme Co., 170 E. 131st, Cleve 
land 8, O. ‘‘Namco.”’ 

Phillips Control Corp., 612 N. Michigar 
Ave., Chicago, Ill 

Soreng Mfg. Corp., 1901 Clybourn Ave 
Chicago 14, Ill 

Struthers-Dunn, Inc., 150 N. 13th, Phila 
delphia 7, Pa 

West Coast Elec. Mfg. Co., 10008 § 
Main, Los Angeles 3, Cal 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
For Motorized Units, See Motors 


Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Ill 

Ohio Gear Co., 1358 E. 179th, Cleveland 
0 


SPLICING GUM and TAPE. See 


Friction and Splice 


SPOOLS, WIRE 


Acrometals, Inc., 606 N. Sth 
Minn 

The Cleveland Welding Co., W. 117 
Rd., Cleveland 7, O 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lak« 
Chicago 24, Ill 

American Steel & Wire Co., Cleveland 13 
0. “USS.’’ 

Associated Spring Corp., Bristol, 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div 
Spring Co., Detroit 11, Mich 

Cuyahoga Spring Co., 10251 Berea Road 
Cleveland, O 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn, ; 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., Chi 
cago 14, Ill, 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Spring Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, IIL 

Ohio Div., Associated Spring Corp., Day- 
ton, O ; 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn, ; 

Raymond Mfg. C« Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
_Fulton Road, Cleveland 9, O. 

U. S. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 


STAINLESS STEEL. See Steel, 


mercial Forms and Grades 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Il 

Aluminum Goods Mfg. Co 
Wisc. , 

American Brass Co., Waterbury 88, Conn 

Barnes Co., Wallace (Div Associated 
Spring Corp.), Bristol, Conn 

Barnes-Gibson-Raymond, Detroit 11, Mich 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn 

Dayton Rogers Mfg. Co 2835 SS, 12tl 
Ave., Minneapolis 7, Minn 

Dunbar Bros Co. (Div. Associated Spring 
Corp.), Bristol, Conn 

Electric Auto-Lite Co., Toledo 1, 0 

Federal Tool & Mfg. Co 3600 Alabama 
Ave., Minneapolis 16, Minn 

Gibson Co., William D. (Div Associated 
Spring Corp.), 1800 Clybourn Ave 
Chicago 4, Ill 

Heyman Mfg. Co., Kenilworth, N. J 

Hubbard Spring Co., M. D., 525 . Central 
Ave., Pontiac 12, Mich 

Hunter Spring Co., Lansdale, T’a 

oe & Co., Inc., 70 Baker, Providence 
t 

Lyon Metal Products, Inc Aurora, Il 

Ohio Div., Associated Spring Corp., Day 
ton, O 

Patton-MacGuyer (« 17 Virginia Ave 
Providence 5, R. I 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, O 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 117, N ; 

Shakeproof, Inc., 2501 Keeler , Chi 
cago 39, Til 

Sherman Lamination Cx 
Stratford, Conn 

United-Carr Fastener Covcp Dept Ke 
Cambridge 42, Mas 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
igo 22, Tl 

WLS Stamping Co 
land 4, O 

Worcester Pressed Steel Co., 611 Sarber 
Ave Worcester 6 Mass Presteel” 
ule) 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wis 


Tape 


M inneapolis 


Berea 


Conn 
Associated 


Associated 


Com 


Manitowcc 


Thompson 


292 KE. 80th, Cleve 


STAMPINGS, NON,METALLIC 
bauer Co., N. S., 7-11 Montgomery, Hill 
ide, N. J. (Fibre) 


Richardson Co., Lockland, Cincinnati 15 
0 


raylor Fibre Co., Norristown, Pa. 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 
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OR those small insulators 
F cies high dielectric 
and mechanical strength — 
specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with 
out costly rejects. Ideal for 
resistors. coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 


request. 


e NEW Y 


HEATING UNITS 
@ BUILT TO YOUR SPECIFICATIONS 
@ SMALL ORDERS SOLICITED 
@ HEATERS INSTALLED ON DIES 


If it can’t be done — 
CALL ON US 


STRIP, SPACE, CARTRIDGE AND 
IMMERSION HEATERS 


THE ELECTRIC- HEATER SPECIALTY CO. 


55 E. 8th St. 


lor small eleetric_ecoils, reactors and paper tubes 


MTU e ze 
ABLE 


GUMMED PAPER 
Neutral ieee High Dieleetri 


NEUPRELEC Gummed Mi Te Tlititie ii ae ioe 

to resist the flow of electricity. Entirely free from wea 
Spots. pin holes or Imperfections, Perfeet for Br 
Raney or round tubes. W rite for OL Chee PRC 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 


TENTH ANNUAL PRODUCT DESIGN NUMBER 





HARDWICK, HINDLE 
Rheostats 


E SHOW HERE 3 of our standard types 
W:. rheostats—(1) type 2462 F, a most 


compact 10 watt model which fits into ex- 
ceptionally small space (only 34 inch from 
back of panel); (2) our rugged type M 25 
watt rheostat which offers exceptional heat 
dissipation for size; and (3) the widely used 
line—type B 50 through F 500—available in 
90, 100, 150, 300 and 500 watts, all designed 
with massive winding core, exceptionally 
rugged terminal screws and other exclusive 
advantages. 

As one of the oldest manufacturers of 
rheostats and resistors we ask you to consult 
with our engineers about your specific 
requirements, 


HARDWICK, HINDLE, wc. 


Rheostats and Resistors 
Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, WN. J. Established 1886 U.S. A. 












a on) as 35 E. Wacker Drive. Chica 


ue.New Y 


| that Exactly 
als 7 
tn 


Motor and electrical parts manufacturers know 
that precision is all-important in lamination 
dies. That is why so many are using Crescent 
as a source of supply. Illustrated is a seven- 
station progressive die producing both rotor 
and stator, with all sections ground. A typical 
Crescent job. Write Crescent for full information. 


BST] 
and Assembly 


Facilities Also 
OTT 






TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25. Mich. 













406 








STARTERS, 
Motor; 


MOTOR See 
Push Button Stations 


Contro 


STEATITE. See Ceram 


STEEL—Commercial Forms and Grades 
Alloy \ 
Bar- ; 
(arbor ( 
Coate D 
Sheets and Strips Ss 
Enameling I 
Stain'¢ N 
Cold Rolled Only 0 
Tubing T 

(See also Steel, Electrical, also Wire 


Steel.) 


American Steel & Wire 
Cleveland 13. O. (SN) 
American Nickeloid Co 
(DS) (CNickeloid) 


Co., 614 Superior 


Peru 3 ih} 
(Preplated) 


Barnes Co., Wallace (Div Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh 30 Pa ss 
‘Vitrenamel”’ (B-AC) (S-ACDEN) 
(T-ACN) 

Follansbee Steel Corp., Pittsburgh 30, Pa 
(S-CO) (Clad) 

Roebling’s Sons Co John A., Trenton 2 


N. J. 
Ryerson & Son, Inc 
Ill. (ABCENST) 


Joseph T., Chicago, 


Superior Steel Corp., Carnegie Pa 
(ANS) (Spring) (Clad) ‘SuVeneer.”’ 
Thomas Steel Co., Warren, O. “‘Thoinas 


strip’ (S-ACDO) 


Timken Roller Bearing Co., Steel & Tube 


Div., Canton 6, O. (B-AN) (T-AC) 
Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass “*Presteel”” 
(S-ACO) 
STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 
Carnegie-Illinois Steel Corp Carnegie 
Bldg., Pittsburgh 30, Pa Uss 


Follansbee Steel Corp 
Kyerson & Son, Inc 


Pittsburgh 20, Va 
doseph T., Chicago, 


Ill. 

STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief 

STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 
Pyramid Products Co., 
Chicago 16, Il 


2224 8S. State, 
Colonial.’ 


Wenco Mfg. Co 1136 W. Hubbard, Chi 
cago 22, Ill. ‘“‘Simplex.’’ 

Wire Stripper Co., 729 Eastham Ave 
East Cleveland, O. ‘“‘Speedcraft."’ 

STRIPPING COMPOUNDS. See Clean 
ing Compounds, Metal 

STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc 1504 N 
Fourth, Harrisburg, Pa A-MI’ 

Baer Co N. S., 7-11 Montgomery, Hill 
side, N. J 

Buchanan Electrical Prods. Corp., 1290 


Central Ave Hillside, N. J 


Burke Electric Co., 389 W. 12th, Eric 
Pa 

Burndy Engineering Co., 107 sruckner 
Bivd., New York 54, N. ¥ 


Cambridge Thermionic Corp 153 Concord 


Ave Cambridge 38, Mass 

Chase Brass & Copper Co Inc Water 
bury 91, Conn 

Curtis Development & Mfg. (« 19 N 


Crawford, Chicago 24, Il 
Federal Telephone and Radio Corp., Dept 
F-416. 100 Kingsland Rd., Clifton, N. J 
Iiart Mfg. Co 211 Bartholomew Ave 
Hartford 1, Conn Diamond H 
Howard B. Jones Div Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill 
Taylor Fibre Co., Norristown, Pa 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) B) 
Magnetic (cy 
Mercury i) 
Pressure (Diaphragm) | 
Thermal! (F) 
Time oy) 
Transfer (iM) 
Vacuum (J) 
Conopy and Fixture (kK) 
boot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Levei iN) 
Panel (Oo) 
lush Button Soap 

(Toggle Slide, Rotary) I") 
Remote Control ch) 
Selector (Kotary Tep) (S) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers, 
ton Stations; Controllers, 
lays; Timers.) 

Acro Elec. Co., 1305 Superior Ave 
land 14, O. (B) 
Allen-Bradley Co., 
waukee 4. Wis 
Allied Control Co., 
End Ave., New 

GHR) 
Almo Mfg. Co 177 
5, N. J. (D) 
Arrow-Hart «& 


Push But 
Motor; Re 


Cleve 


1316 S. Second, Mil 
‘IPR) 

Inc., Dept. A. 2 Kast 
York 31, X. -¥ (cD 





Washington, Newark 


Hegeman Electric Co., 


Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. (GR) 


Automatic Switch Co., 393 Lake<ide Ave., 


Orange, N. J. (CHR) 

Cam-Stat, Ine., Div., The Paul Henry 
Co., 2310 8. Lacienega, Los Angeles 34 
Cal 


ELECTRICAL 





hase-Shawmu Co 
BP Mu- Switch 
lare & Ce ‘ P 719 W 
Ave Chicago 30, Nl CN) 


Newburyport M 


Suni 








mar Electric C¢ 1701 Selmont 
Chicago 18 It! 

(Cramer Co K W Kiver St ‘ 

wb Com suutet (G) 
, ) Ine 012 NX Main, Elk 
(D 

Thome \. Edison, Ine Instrument 1) 
West Orange, N. 4d. (FG) 

leetro Switch Corp 193 Broad. W 
nouth 8S, Mas (HOS) 

Federal Electric Products Co “oP 
Newark 5, N. J (CFOPR) 

Federal Telephone and Radio Corp ID 


F416 100) Kingsland Rd., Clif 
N. J. (NS) 

Fenwal, Inc 51 Pleasant, Ashland, M 
Thermoswitch (F) 

Furnas Electric Co., 300 McKee, Bata 


iil 
General Control Co 1200 
Kd., Boston 34, Mass 
Ceneral Electric Co Section H66s 
Apparatus Dept Schenectady 5, N. \ 

Switchette (ABCDEFGHIJIKMNOD | 
ST) 
Guardian Electric 
St Chicago 12, Il 
Hart Mfg. Co 211 


Soldiers |} 
(LN) 


1627-K W. Wal 
(CFPGHN) 
Bartholomew <A 


Hartford 1, Conn, (FLMPS) “Dian 
H 
Haydon Mfg. Co Inc., 2505 Elm, 1 


rington, Conn. (G) 
Heineman Electric Co., 90 
a | “Heco (Oo) 
Ideal Industries, Ine., 
Sycamore, Hil. (L) 
Lewis Engineering, Naugatuck, Conn s 
Landis & Gyr, In 104 Fifth Ave., Ne 
York 11, N. ¥. (@) 
Littelfuse, Inc i761 

Chicago 40, Ill 
Mallory & Co., Inc., P. R., 
6, Ind. (GNPS) 
Master Electric Co., Dayton 1, 0. (C) 
M Gill Mfg. Co., Tn Electrical Di 
250 No Campbell, Valparaiso, Il 
Levolier,”’ ‘“Twi-Lite."" (KP) 
Mercoid Corp., 4201 Belmont Ave., Chi 
eago 41, Th (ACDEF) 
Micro-Switch Div., First 
Freeport, Ll (BF'LS) 
Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. (waterproof) 
Minneapolis- Honeywell Regulator Co 


Plum, Trent 


1008 Park Ave 


Kavenswood Ave 


Indianapoli 


Industrial Cory 


2685 Fourth Ave., 8S Minneapolis »& 
Minn ‘Con-Tac-Tor (BDEF) 

Morse Co., Frank W., 1300 Soldiers b ield 
Rd... Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve 
land &. O Namee.”" (BP) 

Ohmite Mfg. Co., 4804 Fiournoy, Chica 


44, Tl. «(S) 
Powrex Switch Co., PP. O. Box 206, Water 


town 72, Mass. (D) 
K-B-M Division, Essex Wire Corp Dept 
1-12, Logansport, Ind 
RKobertshaw-Fulton Controls Co,., Youn 


wood, Pa. (FM) 
Soreng Mfg. Corp 

Chicago 14, Il 
Spencer Thermostat Co., 11 


1901 Clybourn Ave 


Forest, Att 


boro, Mass. ‘‘Klixon.’” (EF) 
Square D Co., 4041 N Richards Mil 
waukee 12, Wis. (ABCEFLOPR) 


Stackpole Carbon Co., St 
Slide) 


Marys, Pa I 


Struthers-Dunn, Inc 150 N. 13th, Phil 
delphia 7, Pa 

Telechron, Inc Dept. Hl, Ashland, Ma 
(G) 

Walser Automatic Timer Corp., 420° Les 
ington Ave., New York 17, N. Y. (G 
Ward Leonard Electric Co., 34 Sout! 
Mount Vernon, N. Y. (CFGHOPR) 
Westinghouse Electric Corp ro LF 
66, Pittsburgh 3 Pa. (ABCDFCI 

OPRS) 

Zenith Electric Co 152 W. Walton, Chi 
cago, Th. (HR) 

TACHOMETERS 

tristol Company, 153 Bristol Rd., Wat 
bury 91, Conn 

Electric Auto-Lite Co., Toledo 1, O 


General Electri Co 
Apparatus Dept 
Ideal Industries Ine 
Sycamore, Il 
Reliance Electric & 
Ivanhoe Road 
Veeder-Root, In 
2, Conn 
Weston Electrical 
Frelinghuysen <Ave., 


Section H6s8 
Schenectady 5, N. ¥ 
1008 -Park Ave 


Engineering Co., 1054 
Cleveland 10, O 
Dept ORT, Hartford 
Instrument Corp., Xs 
Newark 5, N. J 


TAGS, TERMINAL 


National Band & Tag Co 
Nowport, Ky 


Dept. 9-79 


TAPE, ADHESIVE and COIL 


FASTENING 
Armstrong Cork Co., 9506 Arch, Lanca 
Pa 


Insulation Manufacturers Corp., 565 W 
Washington Bivd.. Chicago 6, Hl 


Minnesota Mining & Mfg. Co., St. Paul | 
Minn Sot h.’ 

Mitchell-Rend = Irsulation Co,,  Ine., 
Murray, New York 7, N. Y. 

TAPE, ELECTRICALLY CONDUCTIVE 


See Fabric Electrically Conductive 


TAPE, INSULATING. See 
culating: Sleeving and 
Tape, Friction and 
Sheeting 


Fabrics, | 
Tape, Ashe 
Splice; Tape & 


TAPE, FRICTION and SPLICE 


General Electric Co., Section Y0-1 
Appliance & Merchandise Dept., Bric: 
port 2, Conn 

Hfizard Insulating Wire 
Okonite Co. 


Works, Div 


Wilkes-Barre, Pa 
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ProntdeOuntend Peataiiton | TIMING MOTORS 
for Pumps and Glowers TIME MACHINES 




































Below) Typical Mercury Clutch 
installation on electric motor 
powering a domestic water sys- 
tem. The Mercury Clutch prevents 
damage to the motor or wiring 
when starting. 






Patented 





Timing Motors 

| and 

| Time Machines 

| That Never 

| Need Oiling! 
(Above) Mercury ° . ‘ . 
Clutch installed on Motor is equipped with oil storage 
motor driven blower reservoir and patented oil feed to 
installation. Use of a ° 
Mercury Clutch re- bearings. 


duces starting cur- 
rent and allows use 


of an inexpensive Double Bearings 
ae Assure Smooth 


l a GULL ALA Operation 


( . ; Rotor shaft, reduction train, and 
a AUTOMATIC STEEL PRODUCTS, INC output shaft—all have double 
ay 


Write for your copy of the 
new Mercury Clutch catalog. 


CANTON 6, OHIO bearings to reduce vibration and 
promote quiet operation. 





Brass Gears 


Plan your entry NOW for the _ Operate Against 
| Steel Pinions 


7 7 tL Annual | For Long Life! 


There is no com- 


ELECTRICAL MANUFACTURING promise for quality 
in the construction 


f f ° of SYNCHRON 
Pp Design Timing Motors and 


Time Machines. 


A. fy Millions of these 
timers are in opera- 


tion today in nearly 
~ i erman 


ELECTRICAL FITTINGS 


type of timing job. /) 
| There’s a new SYN- |} 
CHRON Catalog 
now available which 
tells all the facts. ¥ 
A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, ete. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 
































Write for it! And if 
you have any spe- 
cial timing prob- 
lems, feel free to 
call on us for help- 
ful suggestions. 

(10-48) 






Vii 
HANSEN MANUFACTURING CO., INC. 


Establish re si re i Pioneer Paid Synchron 17a} Motor 





H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 






PRINCETON 3, INDIANA 
TENTH ANNUAL PRODUCT DESIGN NUMBER 







































































































New Bimetallic TRIP-ELEMENT 
for High Capacity CIRCUIT BREAKERS 


The H. A. Wilson Company announces an important new 
addition to its “R” series of WILCO Thermometals 


: 


(thermostatic bimetals) . . . R-16. 









Useful Deflection —100 to 500° F. 
Maximum Sensitivity 50 to 350° F. 
Flexivity F -0000144 

K -0000072 








560 





78,000,000 









<xo o Pad 






@ These and other advantages particularly commend WILCO 
R-16 for application in high ampere rated circuit breakers and 
similar devices where low electrical resistance is required. 


R-16 joins a large family of WILCO Thermometals which 
have the adaptability to meet every condition of bimetal appli- 
cation ... the quality to meet the highest standards of precision 
performance ... plus availability in every desirable shape. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: All tem- 
perature ranges, deflection rates and electrical resistivities. ELECTRICAL 
CONTACTS: Silver, Platinum, Tungsten, Alloys, Sintered Powder Metal. 
SILVER CLAD STEEL: For industrial use. NI-SPAN C* Constant Modulus 
Alloy; also low and high expanding Ni-Span Alloys. JACKETED WIRE: 
Silver on Steel, Copper, Invar and many other combinations. SPECIAL 
ALLOYS: Including high conductivity, high strength, Copper Alloys. ROLLED 


Modulus of Elasticity 


Resistivity at 300° F. 
500 


70°F. 20 
Resistivity at 300° F. 25 ohms (cir. mil-ft. 
500° F. 32 


Max. Operating Temp. 500° F. 


GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mark, The International Nicke! Co., Inc. 


THE H. A. WILSON COM 


ati 


| 


ANUFACTURE OF 


PS 
ae 


70° F. 


a SE 


ath 


See 


M7 
! 


i 
B) 


PL 


Advantages of R-16 


19,500,000 


16 
20ohms (sq. mil-ft. 
25 


Heat Treatment one hour at 550° F 


PANY 


Nd 


at ae eee sea 1: 








Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator Co., 
ton 11, N. J 


Irving 


Johns- Manville Corp., 22 1 10, New York 
16, N. ¥ 

Minnesota Mining & Mfg. Co 900 Fau 
quier Ave St. Paul 6, Minn 

Mitchell-Kand Insulation Co., Ine,, 51 
Murray, New York 7, N. Y 


United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y 


TAPE, MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, J. ‘“*Fibron 

New Jersey Wood Finishing Co., 
bridge, N. J. ‘*Vartex.’ 


Wood- 


TAPE and WIRE, MAGNETIC 
RECORDING. See Magnetic 


Tape. 


Recording 


TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J 

TEMPERATURE CONTROLS. Sex 
Switches; Thermostats 


TERMINAL BLOCKS. Sex 


Strips. 


TERMINALS. See Lugs and Terminals 


INSTRUMENTS. See Instru 


TESTING 
ments, 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 


Brown Instrument Co., 
Philadelphia 44, Pa. 
General Electric Co., Section E-668-57, 
Apparatus Dept., Schenectady 5, N. Y 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conn 

Littelfuse, Inc 41761 Ravenswood Ave., 
Chicago 40, IIL. 

Rockbestos Products 
New Haven 4, Conn, 

Westinghouse Electric Corp., P. O. Box 
S68, Pittsburgh 30, Pa. 


4466 Wayne Ave 


Corp., 851 Nicoll, 


THERMOMETERS 

Edison, Ine., Thos. A., 
W. Orange, N. J 

Electric Auto-Lite Co., Toledo 1, O 

Weston Electrical Instrument Corp O82 
Frelinghuysen Ave Newark 5, N. J 
Max- Min 


THERMOPLASTIC WIRE. 


Cable, Insulated 


THERMOSTATIC BIMETALS 
Baker & Co., Inc 113 Astor, Newark 5 
N 


Instrument Div., 


See Wire and 


Brainin Co., C. 8., 233 Spring, New York 
13, N. ¥ 

Chace Co., W M., 1608 
Detroit 9, Mich 

Ceneral Plate Div Metals and Controls 
Corp., Attleboro, Mas Trutlex.’”’ 

Wilson Co., H. A 105 Chestnut, Newark 
5, N. J. “Wilco 


Beard Ave., 


THERMOSTATS 


Barber-Colman Co., 
Bristol Company, 153 
bury 91, Conn 
Cam-Stat, Inc., Div., The Paul Henry Co 
2310 S. Lacienega, Los Angeles 34, Cal 
Curtis Development & Mfg. Co 1g N 
Crawford, Chicago 24, Ill 
Edison, Inc., Thos. A., Instrument Div 
W. Orange, N. J. 
Electro-Therm, Inc., 
Silver Spring, Md 
Fenwal, Inc., 51 Pleasant, Ashland, Mass 
General Electric Co Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y 
General Thermostat Corp., 2060 Bronx St 
New York 60, N. Y. 
Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. “Diamond H.’”’ 
Master Electric Co., Dayton 1, O 
Mercoid Corp., 4213 Belmont Ave 
cago 41, lll. ‘‘Sensatherm.’’ 
Minneapolis- Honeywell Regulator Co., 
2685 Fourth Ave., S., Minneapolis 8, 
Minn. 
Robertshaw- Fulton 
wood, Pa. 
Spencer Thermostat Co., 
boro, Mass. “‘Klixon.’’ 
Westinghouse Electric Corp  @ 30x 
868, Pittsburgh 30, Pa 


Rockford, Ill 
Bristol Rd., Water 


8010 Georgia Ave 


Chi- 


Controls Co., Young- 


105 Forest, Attle 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 8S 
waukee 4, Wis. 

Automatic Electric 
Mankato, Minn, 


Second, Mil 


Mfg. Co., 60 State, 


Cramer Co., R. W., River St., Center- 
brook, Conn 

Eagle Signal Corp., 202—20th, Moline, 
ill 

General Electric Co., Section E-568-57, 


Schenectady 5, N. Y 


Apparatus Dept., i. 6 
tnc., Princeton 8, Ind 


Hansen Mfg. Co., 
‘Synchron.”’ 
Haydon Co., A. W., 
Haydon Mfg. Co., 
rington, Conn 
Industrial Timer 
Newark 5, 
Mercoid Corp 
cago 41, Ill 
Miller-Harris Instr. Co., 836 N 

Milwaukee 3, Wis 
Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicago 6, Il. 
Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


Waterbury 32, Conn 
Inc., 2509 Elm, Tor 
Corp., 1183 Edison V1., 
1213 Belmont Aye., Chi 


Fourth 





ELECTRICAL 














Struthers-Dunn, Inc 150 N. 18th, 
delphia 7, Pa 

Telechron, Inc., Dept. H, Ashland, M 

Walser Automatic Timer Corp th 
Building, New York 17, N. Y, 

Ward Leonard Elec (o., 34 South 
Vernon, N. Y 

Westinghouse Electric Corp., IP. O 
S68, Pittsburgh 30, Pa 

Zenith Electric Co,, 152 W 


cago, Ill 


Walton 


TIME SWITCHES. See 


Switches 


TOOLS, PORTABLE 

Loyd Scruggs Co., 122 N 
Louis 1, Mo. 

Stanley Elec 
tain, Conn 


Sixt! 


Tools, 502 Myrtle, New } 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Providence, R. ] 
Holliston Mills, Inc., Norwood, Ma 
Keuffel & Esser Co., Hoboken, N J 
Albanene, ‘Phoenix 
Ozalid Div., General 
Corp., Dept. 339 
Post Co., Frederick 
Ave., Chicago 18, Ill 


TRANSFER SWITCHES. See Swit 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent I 
Auxiliaries 


Aniline & } 
Johnson City, N 
3650 N Avon 


TRANSFORMERS, INSTRUMENT 
CURRENT 

A-me Electric Corp., 359 Water, Cu 
N 





Chicago Transformer Div., Essex W 
Corp 3501 Addison, Chicago 18, Ill 
Dano Electric Co., 93 Main, Winsted 

Conn 


Federal Telephone and Radio Corp., De; 
F-416, 100 Kingsland Rd., Cliftor 
N. J 

Ferranti Electric Inc 30 
Plaza, New York 20, N. Y 

General Electric Co., Section E-668 
Apparatus Dept., Schenectady 5, N. \ 

Standard Transformer Co., Warren, O 

\westinghouse Electric Corp., P. O. Boy 
868, Pittsburgh 30, Pa 

Weston Electrical Instrument Corp x 
Frelinghuysen Ave Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
Electric Water, Cu 


Rockefeller 


\ me Corp 359 
N 

Chicago Transformer Div Essex Wire 
Corp., 3501 Addison, Chicago 18, 1 

Comar Electric Co., 2701 Belmont Ave 
Chicago 18, Ill 


Dano Electric Co 93 Main, Winsted 
Conn 
Davis & Co., Dean W 1006 First, Kent 


land, Ind 
Dongan Electric Mfg. Co., 
Detroit 7, Mich 
Electricoil Transformer Co., 
New York 13, N ’ 
Ferranti Electric In 30 
Plaza, New York 20, N. Y¥ 
General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. ¥ 
Gramer Co., 2734 N. Pulaski Road, C! 
cago 39, Ill Gracoil.’ 
Hevi Duty Elec. Co., Milwaukee, Wis 
Jefferson Electric Co Bellwood, Il 
Kenyon Transformer Co., Inc., 840 Barry 
New York 59, N. Y 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J N-W-L 
Radio Corporation of America, Comoe! 
cial Engineering, Section DR 71, Har 
rison, N 


2979 Franklit 
417-21 Canal, 


Rockefeller 


Sola Electric Co., 4633 W 16th, Chicago 
50, Ill 
Standard Electrical Products Co., 401 


Linden Ave., Dayton 3, O Staco.”’ 
Standard Transformer Co Warren, O 
Standard Transformer Corporation, $570 

Elston Ave., Chicago 18, Ill, 


Wagner Electric Corp 6454 Plymouth 


Ave., St. Louis 14, Mo 
West Coast Elec. Mfg. Co., 10008 §& 
Main, Los Angeles 3, Cal 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 3 Da 


TRANSFORMERS, RADIO CIRCUIT 

Acme Electric Corp., 359 Water, Cuba 
N.Y 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill 

Dano Electric Co 93 Main, Winsted 
Conn. 

Davis & Co 
land, Ind 

Electricoil Transformer (Co., 417 Canal 
New York 13, N. Y 

Federal Telephone and Radio Corp., Dept 
F-416, 100 Kingsland Rd., Cliftor 
N. J 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Il. “‘Gracoil.’’ 

Hevi Duty Elec. Co., Milwaukee, Wis 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J 

Radio Corporation of America, Commercial 


Dean W 1006 First, Kent 





Engineering Section CR 71, Harrison 
N. d 
Standard Electrical Products Co 401 
Linden Ave., Dayton 3, O. ‘‘Stace 
Standard Transformer Corp., 3570 Fustor 
Ave., Chicago 18, Ill 
TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme Electric Corp., 359 Water, ¢ 


Hevi Duty Elec. Cc Milwaukee, Wi 

Sola Electric Co., 4633 W. 16th, Chicag 
50, Ill 

Sorensen & Co., 375 Fairfield Ave., Stam 
ford, Conn. : 

Standatd Electrical Products Co. 501 

Linden Ave., Dayton 3, O. ‘‘Staco. 
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APPLIANCE 
MANUFACTURERS 
WHO NEED: 


A. Lead wire for Toasters, waffle ASBESTOS. LEAD 
irons, table stoves, etc. & FIXTURE WIRE 
x 


- Heating element or units for pads, INSULATED 
toys, curling irons, heat sealers, RESISTANCE WIRE ° 


etc. y 
FIBERGLAS 
. Line dropping cord for radios, INSULATED WIRE 


therapeutic instruments, special 


devices, etc. WIRE TO ANY « +2 
SIMPLEX MODEL C-20A CUTTER * SPECIFICATIONS - ** 
For cutting insulated wires, cables and . Special heat resisting wire for any 
insulation materials. application . 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insu- 


lation or ribbon stock. / / ¢ : 
Equipped with combination wire guide et EW1S 


and safeguard. 


ee ee er ene Build The Wire For You 


Replaceable 4,” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. Ing specifications for a recommended solution by our engineers. 

Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. TMA Ma aad CeO 
TOoOo.s: © OLES * SIAMPINGS ¢ SPADE BOLTS Lu tre Fae ‘ 

1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS | NAUGATUCK ae) ii seaiaens 

RANMA Te LLIN RNR TAA or ORE SRI IT EEE emi A ERA CR A SIS 


Send your electronic control, communications or appliance wir- 


FOR A TRIAL ORDER OR A CARLOAD consult 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 


te with this 
eee ene oe Nay =—sindustry-accepted 


Ac-DC 
WITH OR WITHOUT GEAR UNITS. 


OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 


WRITE: ‘RAE’ MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 
Synchronous motor driven, automatic reset, designed ‘to delay 
closing or opening of a timed electrical circuit for electronic 
FOLDI NG DOUBLE CUPPED WASHER LUGS equipment, heat application, conveyors, X-ray equipment, plas- 
oT RES : tic extrusion and molding, and for recycling operations. Avail- 
AS and TYPE for every need! able in maximum intervals of 15, 30 and 60 seconds, 3 or 5 
minutes. Bakelite cased, 3 in. diameter. 


A few of the timers we build for Industry: 
@ Automatic Reset @ Signaling 
Push-button Automatic Reset 

Panel-mount Time Delay 
Behind-the-panel-mount Time Delay 
Running Time Meters 

Others for special purposes. 


We have more than 400 types of timers for you to choose 
from. Write us your requirements. 


| 
{ 


fausrait | 
INDUSTRIAL TIMER CORPORATION UMER- | | 


le ID DAL | a tee CINCINNATI 2, OHIO 112 Edison Place, Newark, New Jersey 


TENTH ANNUAL PRODUCT DESIGN NUMBER 




























































































































































































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 


er Ueda ee ae eked: 






A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


SSE iia 


TGs. CLIP-ON TYPE 


= 





All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 














eta ESSE UE Nise da 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 


different sizes. 


WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


Od Ad Mhetene ti Sodas 


ae eee: RAIN RELIEF 
aS rae ee 
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AMSTERDAM AVENUE JERSEY 












3570 Elston 


"1804 Meadow St., 


Standard Transformer Corp., 
Ave., Chicago 18, Ill 

Superior Electric Co., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co. Electronic 
Thompson Rd., Syracuse, mM. Be 
Radio Corporation of America, Commercial 
ee. Section CR 71, Harrison, 


54 Clark, New- 


Dept., 


Standard Arcturus Corp., 
ark 4, N. J. 


TUBES, ELECTRON (industrial) 


Federal Telephone and Radio Corp., 
yas. 100 Kingsland Rd., 


General Electric Co., Electronic 
Thompson Rd., Syracuse, >. ae 
Radio Corporation of America, Commer- 
cial Engineering, Harrison, N. J. 
Raytheon Mfg. Co., Waltham 54, Mass. 
Standard oe Corp., 54 Clark, New- 


Dept. 
Clifton, 


Dept., 


ark 4, 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


TUBES, METALLIZED GLASS. 
Glass, Technical. 


See 


TUBES, PHOTOELECTRIC. 
electric Cells & Tubes. 


TUBING, ALUMINUM. 


See Photo- 


See Aluminum. 


ee. BRASS, BRONZE and COP- 


PER. See Brass, Bronze and Copper. 
TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. See 


Laminated Metals 
TUBING, MICA. 


See Mica 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 88, Conn. 
**Anaconda.”’ 

General Plate Div Metals and Controls 
Corp., Attleboro, Mass 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,’’ ‘‘Inconel,’’ 
“Monel.”’ 

ee Copper & Brass, Inc., 230 Fark, 
New York 17, N. Y 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind 

Precision Paper Tube Co 2035 W. 


Charleston, Chicago 47, Ill. 


TUBING, RUBBER 


United States Rubber 


Co., 1230 Avenue 
of Americas, New ; 


York 320 N. Y 


TUBING, SILVER. See Silver and Silver 
Alloys 

TUBING, STEEL. See Steel, Commer 
cial Grades and Forms 

TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or syn- 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-22, 
Conshohocken, Pa 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’ 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL. 
“‘Dieflex.”’ 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. “‘Irv-O-Volt.’’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray. New York 7 Y. ‘‘Hygrade.”’ 
**Mirac.”’ 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
‘“Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, O. ‘“‘Fiberglas.”’ 

Varflex Corp., 309 N. Jay, EBome, N. Y. 
“*Varglas.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.’’ 

TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 


New York 10, ms os turbo 
General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden St., Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, MII. 
Irvington Varnish & Insulator Co., Irv 


ington 11, N. J. ‘‘Fibron,”’ 


**Transflex.”’ 


**Irv-o-lite,’’ 


Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
“*"Natvar.’’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Varflex Corp., 309 N. Jay, Kome, N. Y. 
‘Syntholvar.’’ 

Yardley Plastic Co., 138 Parsons Ave., 
Columbus 15, O. 

TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
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UNDERCUTTERS, MICA. See Mi 
Undercutters. 

VACUUM TUBES. See Tubes, Catho 
Ray, Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic ort Co., 391 Lakeside Av: 
Orange, 

Barber-Coiman ~o., Rockford, Ill. 

Brown Instrument ‘Co., 4466 Wayne Ar: 
Philadelphia 44, Pa. 


n gineering Co., 1160 Dub! 
Rd., Columbus 16, O. 
General Electric Co., Section H-668-5 
Apparatus Dept., Schenectady 56, N. \ 
rol Valve Corp., . Ne 
ork, N. Y. 
Mercoid Corp. 4213 Belmont Ave., Ch 
cago 41, 
Minneapolis- eens later Co 
2685 Fourth Ave., S&., mneapolis & 


Minn. 
Skinner Electric Valve Division, Skinn 
Chuck 


Co., 180 Belden Ave., Norwalk 
Conn. 
Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. 
VARNISHED FABRICS. See Fabri 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., Ney 
Haven, Conn. 


Bakelite Corp., Unit of Union Carbide « 


Carbon Corp., Dept 48, 30 E. 42nd 
New York 17, N. Y. 

George C. Borthig Co., Inc., State Hig! 
way 3, East Rutherford, N. J. 


Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. ‘“Turbotuf.”’ 

Dolph Co., John C., 1058 Broad, Newark 
3, N. J. ‘‘Chinalak,”’ ‘“‘Electric Lac 
quer,”’ ‘‘Synthite.’’ 

Dow Corning Corp., Midland, Mich 
“*Silicone,’’ ‘‘Silastic.’’ 

du Pont de Nemours & Co., Inc., E, I 
Finishes Dept., Wilmington, Del. 

Durez Plastics & Chemicals, Inc., 612 


Walck Road, North Tonawanda, N. Y 


General Electric Co., Section RIMA 678 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y 
““Glyptal.”’ 

George Co PrP. D., St. Louis, Mo 
**Pedigree.’’ 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chieago 6, IIl. 
Irvington Varnish and Insulator Co., 
ington 11, N. J 
Mica —— Co. 


In 
Schenectady 1, N, Y 


Mitchell Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y 


Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass 

Schenectady Varnish Co., Inc., 100 Con 
gress, Schenectady, N. Y. 

Westinghouse Elec. Corp., P. 0. Box 86% 
Pittsburgh 30, Pa 

VARNISHES, FINISHING. See Lacquer 
Enameis and Varni hes 

VARNISHES, INSULATING. See ‘ar 
nishes, Compounds and Resins, 

V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


American Television & Radio Co., St 
Paul 1, Minn. ‘‘ATR.”’ 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

VOLTAGE REGULATORS. See Regu 
lators, Voltage Transformers, Vari 
able Voltage 

VOLTMETERS. See Instruments 

VOLUME CONTROLS, RADIO. See 
Enamels and Varnishes 

VULCANIZERS, CABLE 

Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. 

WASHER, BEARINGS. See Bearings 
and Bushings. 

WASHERS, INSULATING 


See Specific Material. 
WASHERS, METAL. Fasteners 


WAXES AND COMPOUNDS 
Bakelite Corp., Unit of Union Carbide & 


See 


Carbon Corp., Dept. 48, 30 KE. 42nd 
New York 17, N. 

Biwax Corp., 3445 Howard, Skokie, Ill 

Dow Corning Corp., Midland, Mich 
‘Silastic.’ 

General Electric Co., Section RIMA-678 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. 


Mica Insulator Co., Sthenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ine., 5! 
Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Lil. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ince., 51 
Murray, New York 7, N. 
National Vulcanized Fibre Co., 
ton 99, Del 
Taylor Fibre Co., 


Wilming 


Norristown, Pa. 
WELDING EQUIPMENT 


DoALL Company, 254 N. 
Des Plaines, Ill, 


Laurel Ave 











Waughmat 

















A molded rub- 
ber and steel 
plate part of 
modern rubber 
draft gear used 
on crack trains 
throughout this 
country and 
Europe. 


| from TRAINS 
Various types and forms. Send in your | | 
specifications; tell us what your problem - ” i > i 
7 3 || to TELE : 
involves. M. D. Hubbard Spring Co., 525 | @ A a Eu le % 


Central Ave., Pontiac 12, Mich. 


H U BBAR OD | 
SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS | # i 
Oo aS HARNESSES Ma 
























| Mmmm EST -1557 










6, a | Specializes in MOLDED 


~~ iring | & 
Why spend expensive Bssembly line ai 
steel conduits, pulling s | fi 


| Solid and sponge rubber parts are 
| manufactured to individual specifi- 
4 cations of many industries.* May we 

quote on your rubber requirements. 






specifications? 


(> INTERSTATE MFG. CORP. 


137 SUSSEX AVENUE NEWARK, N. J. 


M.P.B. makes Cy 


* REFRIGERATION 










* SHOES 






* TELEVISION 























To carry radial and/or thrust loads in * RADIO 
small precision mechanisms specify M.P.B. A 
types and sizes Miniature ball bearings. Sponge rubber * BUSINESS MACHINES 
Ot miniature g We slo design and manufacture spe- 1919 Mellel Tele 
cial bearings. evision Set. AUTOMOTIVE 


ball bearings 
, > 
@ 


TTR eT ee eee STTT CLL 


INCORPORATED a 8 ek Ey ae MASSACHUSETTS 
KEENE, NEW HAMPSHIRE, U.S. A. eT We ETS RCO Le ee ee ee 


Write for complete details in EM-48 * ELECTRICAL APPLIANCES 






TENTH ANNUAL PRODUCT DESIGN NUMBER 
















—on Bear Balancing 
Machines at Pezzillo 
Pump Company. 


Benefits of Dy-Namic 
Balancing which they 
report, can be yours, 
too, when you use Bear 
Machines to balance 
rotating parts. Select 
the machine that fits 
your need, from the 
new Bear Dy-Namic 
Balancing Manual. 


BEAR 























CASE REPORT No. 51 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 


250 to 300 ROTORS per day 
DY-NAMICALLY BALANCED 


STATIC 
BALANCING MACHINES 





P ezz illo 
Philadeipt 


Operate, tr, 


ri 
ouble. 
in production?" 


jon! ©, fast 


FREE MANUAL Tells How to 
Balance All Rotating Parts 


This new Dy-Namic Balancing Manual tells 
you how you can easily, quickly, economi- 


cally balance rotors, armatures, crank- 
shafts, and other rotating parts, weighing 
from 4 oz. to 8 tons. Also tells how Bear 
Dy-Namic Balancing Reduces Wear on 
Rotating Parts, Eliminates Noise and 
Vibration, Improves Efficiency of Finished 
Product. SEND FOR YOUR COPY, TODAY 
A dress Bear Mfg. Co., Dept. £-13, nock 
Island, II, 


AND DY-NAMIC 







™P Co. 
1a, Pa, 






















































TYPE F 


Shaded pole induction 
29/16” x 2 15/64” 
115 volts 60 cycles 


Free speed, 3100 RPM 
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TYPE Dor R 


Type D — 3400 RPM 
Type R— 1700 RPM 
2 3/16” diameter 
Either 115 or 230 volts, 
60 cycles, AC only. 
HP, 1/100 to 1/200 





Stocked in standard numbers or made to your specifications. 


Three Excellent 


Fractional 
Horsepower 


Motors 


= 


TYPE U 


Universal, AC-DC 
115 or 230 volts 


Speeds from 2000 to 10,000 
RPM 


Power outputs up to 
1/50 HP 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 


CORSE ETEEEE SEES SEE FEF ESEST EEE SEES SHEE HE SEES ES ESS SOS EEEESES SESE SEES OEE EEE® 















































































Federal Machine & Welder Co., Clermont 
& Overland Aves., Warren, O 
General Electric Co., Section E 
Apparatus Dept., Schenectady 5, 

(ARC) 
Taylor-Winfield 


sistance. ) 


668-57, 
ms Bs 
(Re- 


Corp., Warren O 


Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexarc.) 

WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Ill. 

| WIRE AND CABLE, BARE 

| American Brass Co., Waterbury 88, Conn. 


(A) 
| National Electric Prod. Corp 





Okonite Co., 


Accurate Spring Mfg. Co., 
Ill 


“*Anaconda.”’ 
American Steel & Wire Co., Cleveland 13, 
Wire 


Anaconda and Cable Company, 25 
. ¥ 


Broadway, New York 4, N. ; 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Bristol Brass Corp., Bristol, Conn 
Cornish Wire Co., Inc., 15 Park Kow, 

New York 7, N. Y. ‘“‘Corwico.’’ 

Electric Auto-Lite Co., Port Huron, Mich. 
General Electric Co., Section H668-57, 


Apparatus Dept., 
Hudson Wire Co., 
Conn. 
Roebling’s Sons Co., 


Schenectady 5, N. Y. 
Winsted Div., Winsted, 


John A., Trenton 2, 


Rome Cable Corp., Dept. E. M., Rome, 
Mi Es 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 


Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Electrical Detroit 


(B) 


American 
2, Mich 


Heater Co., 





American Phenolic Corp., 1830 S, 54th, 
Chicago 50, Ill 

American Steel & Wire Co., Cleveland 
13, O. *‘Amerbestos,’’ Amerclad,”” 
Ampvrol,’’ USS” (ABCT) 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y 
(ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, DL (ABTX) 

Boston Insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX) 

Brand & Co., William, # Fourth Ave., 
New York 10, N. Y. ““Turbotherm’’ (T) 

Collver Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc 15 Park How, 
New York 7 N Y Corwico (BT) 

Electric Auto-Lite Co., Port Huron, Mich 
(AB) 

Essex Wire Corp., Fort Wayne, 6, Ind 
(BT) 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J 
“‘Intelin’’ (TX) 

General Electric Co Section A50-122 
Appliance and Merchandise Dept 


Bridgeport 2 Conn 
“Formex,’’ ‘‘Glyptal 
(ABCX) 

Lewis Engineering Co., 


Flamenol, 
Versatol."’ 
Naugatuck, Conn 
Pittsburgh 

30, Pa. (A) 
Passaic, N. J 


Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. (TX) 

Plastic Wire & Cable Corp 105 E. Main 
Jewett City, Conn. (TX) “PWC 

Radix Wire Co., 2800 E. 55th, Cleveland 
O. (A) 

Rockbestos Products Corp., 844 Nicoll 
New Haven 4, Conn, (AT) 

Roebling’s Sons Co., John A., Trenton 2, 
N. .J 

Rome Cable Corp., Dept EM, Rome 
N. Y. (BT) 

Royal Electric Co., Inc., Pawtucket, K. I. 
(AB) 

United States Rubber Co 1230 Avenue 
of the Americas, New York 20, N. ¥ 
““Ru-Laytex’’ (BT) 

Wheeler Insulated Wire Co., 378 Wash 
ington, Bridgeport 4, Conn 

WIRE FORMS 

3817 W. Lake, 


Chicago 24, 








Barnes Co Wallace (Div. 
Spring Corp.), Bristol, Conn 
Larnes-Gibson-Raymond, 6400 Muler Aye 
Detroit 11, Mich. 
Cuyahoga Spring Co., 
Cleveland 2, O 
Gibson Co., William D 
Spring Corp.), 1800 
Chicago 11, Ill 
Hubbard Spring Co., M. D 925 Centr 


Associate 
10270 Berea Roa 


(Div. Associat 
Clybourn Ave 


Ave., Pontiac 12, Mich 

Hunter Spring Co., Lansdale, Pa 
Lewis Spring & Mfg. Co., 2646 Nor 
Ave., Chicago 47, Ill 

Raymond Mfg. Co. (Div. Associate 
Spring), Corry, Pa 

Reliable Spring & Wire Form Co ole 
Fulton Road, Cleveland 9, O 

U. S. Steel Wire Co., 7800 Finney Ave 


Cleveland 5, O 


WIRE, MAGNET 

Asme Wire Co., 1255 Dixwell Ave Ne 
Haven 14, Conn 

Anaconda Wire & Cable Company 
Broadway, New York 4 

Belden Mfg. Co., 4633 W. Van Bure: 
Chicago 44, Ill 

Chase Brass & Copper Co Inc., Water 
bury 91, Conn 

Electric Auto-Lite Co., Port Huron, Mic! 
“Formvar,”’ ‘“‘Vega Chromoxide 

Essex Wire Corp., Fort Wayne 6, Ir 
**Extra-Test."’ 

General Electric Co Section H668-57 


Chemical Dept., 
Apparatus Dept., 


Pittsfield, Mass 
Schenectady 5, N. Y 


*‘Formex 

Hudson Wire Co., Winsted Div Winste 
Conn 

Rockbestos Products Corp 844 Nicol 
New Haven 4, Conn 

Roebling’s Sons Co., John A., Trenton 
N. J 

Rome Cable Corp Dept EM Rome 
N. ¥ 

Wheeler Insulated Wire Co 378) Was! 
ington, Bridgeport 4, Conn 


WIRE, MAGNETIC RECORDINGS 


See Magnetic Recording Tape and 
Wire 

WIRE, NICKEL. See Nickel and Nick 
Alloys 

WIRE, RESISTANCE 

Boston Insulated Wire & Cable 
Dorchester 25, Mass 

Driver Co., Wilbur B., 150 Riverside 


Ave., Newark, N. J 
Driver-Harris Co., Harrison, N. J Ad 


vance," “‘Chromax,’’ ‘‘Nichrome 
Hoskins Mfg. Co 4445 Lawton Ave 
Detroit 8, Mich Chromel,’’ ‘‘Copel 
Jelliff Mfg. Co., C. O., Dept. L-202, 48 
Pequot Road, Southport Conn 
Kanthal.”’ 
Lewis Eng. Co., Wire Div Naugatuck 
Conn 
WIRE, SILVER. See Silver and Silver 


Alloys; Nickel Silver 


WIRE STRIPPERS. See 
Wire 


Strippers 


WIRE, TUNGSTEN. = Sc¢ 


Tungster 


WIRING HARNESSES. See 
and Assemblies, Wire 


Harnesse 
WORMS AND WORM WHEELS. Se 
Gears and Pinions 


WRENCHES, SOCKET SCREW. See 


Socket Screw, Keys and Wrenches 


YARNS, BRAIDING & SERVING. See 


Fabrics, Insulating 
ZINC 
Federated Metals Div. American Smelt 
ing & Refining Co., 120 Broadway 
New York 5, N. Y 
New Jersey Zinc Co., 169 Front, New 


York 7. N. Y. ‘‘Horsehead.”’ 





Product Design IDEAS for the Asking 


@ Have you checked the literature request card on page 215 
through which you may obtain new technical bulletins, cata- 
logs and other helpful data on materials and components? 





APPLIANCE LINES WANTED 


Eastern Organization—Baltimore to Boston—with 


New York City display 


rooms—wants exclusive 


sales representation of Western made Appliance 


Lines. 


EXPERIENCED —ABLE— FINANCIAL- 


LY STRONG Technical Product Company, 369 


Lexington Avenue, New York, New York. 
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Only 
AIR EXPRESS 





FOR BUYERS OF 


Custom-Cut GEARS 


® We manufacture precision gears to customers’ specifications. 
Our production equipment comprises modern machine tools and 


a 
our facilities are ample to meet practically any demands for 
the mass production and prompt delivery of precision gears e 
Finally, our engineers almost always manage to devise methods 
for the production of special gears if the means for doing the Vad it ¢ 
job are technically feasible. Once your specifications are in 


our files, reorders are filled automatically e For quality 
gears in quantity, made precisely to your specifications—and 





delivered on time—get our estimate on your requirements now! A com bi nation you don re g ef 
PERKINS MAKES— in ali materials, metallic & non-metallic— with other air-shi ppi ng methods 


Helical Gears, Bevel Gears, Ratchets, Worm Gears, Spiral 
Gears, Spur Gears, Ground Thread Worms 


Special pick-up and delivery at no extra cost. 


PERKINS M A CHINE & GEA Be CO. I Your shipments are picked up promptly when 


SPRINGFIELD 2, MASS. you call; fast delivery to consignee’s door. 


ee ee eee ; F You get a receipt for every shipment, and de- 
livery is proved by signature of consignee. 
SURPLUS BARGAINS FOR CASH @ 


Tell us how many you want and make us an offer. All new, per- 
fect national brand items in original packages—surplus only be- 


cause of design change 3 Assured protection, too—valuation coverage 
+ 


One-carrier responsibility. Complete security. 


64,185 2” Federal No. 343 porcelain bushings. up to $50 without extra charge; 10 cents for 
25,000 314” outlet box covers. each additional $100 or fraction thereof. 
28,680 4” outlet boxes with 34” and 2” K.O. 


13,696 4” outlet box covers. ‘ ; 
10,900 Rectangular utility outlet boxes. These advantages, plus 21 others, make Air Express 


1,044 42" x 4” conduit nipples. the best and fastest way to ship. Your shipments go 
78,000 12” x 1” hex head bolts. on every flight of the Scheduled Airlines—repair 
56,000 2” x 1%” bolts parts, equipment, finished items keep moving to 
15,000 pieces Masonite, 23 15/16" x 23 15/16” com- where they’re needed. Reach any U.S. point in 
15.000 een eee — oy Ve" thick. dull hours. Phone local Air Express Division, Railway 

’ oneeg — = = » Ze thick, de Express Agency, for fast shipping action. Specify 

ack, sanded 1 side. “Ai re : : 
ir Express” on orders for quickest delivery. 
M. M. Hedges Mfg. Co., Inc. 
CHATTANOOGA, TENN. PHONE 7-9565 





FACTS on low Air Express rates 


22 lbs. machine parts goes 700 miles for $4.73. 

10 lbs. printed matter goes 1000 miles for $3.31. 
30-lb. carton of new fashions goes 500 miles for $4.61. 
Same day delivery in all these cases if you ship early. 


ELECTRICAL (qual a as SEU 






CONNECTORS 


MANY TYPES IN 
ALL SIZES trated catalog. 


COOLER, MORE 
ECONOMICAL 


Fill out and mail for 54-page illus- 





Rates include pick-up ond delivery door 
to door in oll principal towns ond cities 


CONNECTORS AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


ILSCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio SCHEDULED AIRLINES OF THE U.S. 
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A MAGNET WIRE 


HI OW CAN MAGNET WIRE, even Silotex*, with- 
stand continuous operation at extreme 
high temperatures P 


The answer is in war-developed silicones, 
now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex— 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a140° rise 


ncorrocce SILOTEX 224 








in temperature over an ambient 40° C! 


Even at operating temperatures around 
180° C, here’s what Silotex offers: Greater life 
expectancy, greater over-load protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, nl. 
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Acme Electric Corp. 
Acme Wire Co. 
Aerovox Corp. 
Aircraft Marine Products, Inc. 


Air Express Div., Railway Express, Inc. 


Akron Porcelain Co. 


Allen-Bradley Co. eae 


Allen Mfg. Co. 
Alliance Mfg. Co. . 

Allied Control Co., Inc. 

Almo Mfg. Co. 

Aluminum Co. of America 
Aluminum Goods Mfg. Co. 
Ambroid Co., Inc. . 

American Brass Co., The 
American Gas Accumulator Co. 
American Hard Rubber Co. ; 
American Name Plate & am | Co. 
American Nickeloid Co. 

American Phenolic Corp. 
American Screw Co. 

American Steel & Wire Co. 
American Television & Radio Co. 
Amperite Co. 

Anaconda Copper Mining Co. 
Anaconda Wire & Cable Co. 
Armstrong Cork Co. 

Associated Spring Corp. 
Automatic Electric Mfg. Co. 


Baer Co., N. 8. 
Baker & Co., Inc. .. 
Barber-Colman Co. 


-. 92, 93, 202 


.. 261 
695 ae 
. 89, 40 
ae, a 
. 196 
“an 

. 230 
..« 404 
10, 183 
. 84, 85 
7 
. 276 


_ 39, 40, 270 
ies 


€3 
-. 46 
. 886 
. 386 


.. 399 
. 397 


Barnes Co., Wallace Div., Associated ar 


Spring Corp. 
Barnes-Gibson- Raymond Div., 

Spring Corp. 
Bear Manufacturing Co. 
Belden Mfg. Co. ..... 
Bentley, Harris Mfg. Co. 
Beryllium Corp., The 
Biwax Corp. 
Boonton Molding Co. . 
Boston Insulated Wire & Cable Co. 
Bound Brook Oil-Less Bearing Co. 
Brainin Co., C. S. . 
Brand & Co., William . 
Bridgeport Brass Co. 
Bristol Brass Corp., The 
Bristol Co., The . 
Bristol Motor Co., The 


_. Inside Front Cover 


46 


Associated 


' 412 


340 
. 268 
- 401 
. 274 
. 381 
298 
228 
.. 267 
. 359 
. -— 
.. 251 
. 244 


Brown Instrument Co., The, Division 


Minneapolis-Honeywell Reg. Co. 
Buchanan Electrical Products Corp. 
Buffalo Bolt Co. 

Bunting Brass & Bronze Co., The 
Burke Electric Co. 

Burlington Instrument Co. 
Burndy Engineering Co., Inc. 


Cambridge Thermionic Corp. 

Camcar Products Co. 

Cam-Stat, Incorporated 

Cannon Electric Development Co. 

Carnegie-Illinois Steel Corp. 

Celanese Plastics Corp. 

Central Screw Co. 

Ceramic Specialties Co., The 

Chace Co., W. M. 

Chase Brass & Copper Co., Inc. 

Chicago Molded Products Corp. 

Chicago Rawhide Mfg. Co. 

Chicago Rivet & Macnine Co. 

Chicago Transformer Div. 
Corp. : 

C. P. Clare & Co. J 

Clark Cooper Co., Inc. 

Clarostat Mfg. Co., Inc. . 

Cleveland Electric Motor Co. 

Clifford Mfg. Co. 

Collyer Insulated Wire Co. 

Colonial Insulator Co., The 

Columbia Steel Co. 

Comar Electric Co. 

Consolidated Molded Prod. Co. 

Continental-Diamond Fibre Co. 

Continental Screw Co. 


99 
. 374 
. 271 
. 329 
. 331 
.. 194 
. 339 


. 260 
183, 280 
. 360 

os oun 
84, 85, 275 
102, 103 
- 183 

.. 209 

. 373 

. 66 

vo aon 
.. 289 

. 393 


388 

. 249 
377 

278 

206 

235 

292 
209, 244 
84, 85 
375 

350 

273 
183, 207 


Essex Wire 


Corbin Screw Div. of American Hardware 


Corp. 
Cornish Wire Co. 
Coto-Coil Co., Inc. 
Cottrell Paper Co., Inc. 
Crescent Tool and Die Co. 
Crocker-Wheeler Elec. Mfg. Co., 
Div. Joshua Hendy Corp. 
Cuyahoga Spring Corp. 
Cyclohm Motor Corp. 


Dano Electric Co., The 
Davidson Rubber Co. 
Dayton Rogers Mfg. Co. 






183, 369 
. 315 

. 288 

.. 390 

. 406 


42, 43 
368 
222 


372 
411 
200 
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Dayton Rubber Co., The .. 

Delco Products Div. +» General ‘Motors rep 

Denison Engineering Co. 

Detroit Power Screwdriver Co. 

Dial Light Co. of America, The . 

DeALL Ce., The ........ 

Dolph Co., John C. ...... 

Dongan Electric Mfg. Co. 

Dow ——. — ; 

Drake Mfg. 

Driver Co., Withes B. 

Driver-Harris Co. 

Dunbar Brothers Co., Div. * Associated 
Spring Corp. 

Du Pont De Nemours & Co., 

Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 

Dykem Co., The 


Eastern Air Devices, Inc. 
Eastman Kodak Co. 
Eaton Manufacturing Co. 
Elco Tool & Screw Corp. . 
Electric Auto-Lite Co., The 
Electric Heater Specialty ¢ Co. 
Electric Indicator Co. 
Electric Motor Corp. 
Electric Specialty Co. 
Electrical Testing Laboratories 
Electro Machines, Inc. 
Electro Switch Corp. . 
Emerson Electric Mfg. Co. 
Essex Wire Corp. .... 
Fafnir Bearing Co., The... 
Fairbanks-Morse & Co. . 
Fansteel Metallurgical Corp. 
Federal Bearings Co., Inc., The 
Federal Electric Products Co. 
Federal Machine & Welder Co. is 
Federal Telephone and Radio Corp. 
Federal Tool & Mfg. Co. . 
Federated Metals Div., American Smelting 
& Refining Co. dade 
Felt Products Mfg. 
Felters Co., The 
Fenwal, Incorporated ..... 
Ferranti Electric, Inc. 
Follansbee Steel Corp. 
Formica Co., The ... 
Frenchtown Porcelain Co. 
Furnas Electric Co. 


Gair Co., Inc., Robert 
Garlock Packing Co., The 
Gaylord Container Corp. 
Gear Specialties 

General Electric Co. 


.7, 28, 29, 64, 65, 


217, 228, 239, 269, 291, 309, 


328, 356, 357 
General Industries, Inc. : 
General Molded Prod., Inc. 
“o Plate Division, Metals & Controls 
or Bi aeea ees 
General Radio Co. 
George Co., The P. D. 
Gibson Co., The William D. Div. 
Associated Spring Corp. 
Gibson Electric Co. 
Globe Industries, Inc. 
Goodrich Chemical Co., 
Gramer Co., The 
Guardian Electric 


B. F. 


Hamilton Tool Co., The 
Handy & Harman 
Hansen Mfg. Co., Inc. 
Hardwick, Hindle, Inc. 
Harper Co., The H. M. 
Hart Mfg. Co. 

Hartford Element Co. 
Haydon Co., The A. W. 
Haydon Mfg. Co., Inc. 
Heinemann Electric Co. 
Heinze Electric Co. 
Heyman Mfg. Co. 

Hilliard Corp., The ; 
Hollingsworth & Vose Co. 
Holliston Mills, Inc., The 
Hoover Ball & Bearing Co. 
Hoskins Mfg. Co. 
Hubbard Spring Co., M. D. 
Hussey & Co., C. G. 


Ideal Industries, Inc. 

Illinois Electric Porcelain Co. 

Ilsco Copper Tube & Products Co., Inc. 
Imperial Tracing Cloth 

Industrial Timer Corp. ; 
Instrument Resistors Co. 

Insulation Manufacturers Corp. 


263, 


305 
33 
6 


375 


- 195 


373 
323 


. 374 
. 210 
. 379 
. 201 


68 
46 


. 287 
. 222 


293 


. 395 
. 376 


199 


.. 247 
183 


110 


. 405 
. 327 


355 


. 373 


324 


. 385 
. 384 


358 


. 204 


56 
53 
348 
41 
8,9 


.. 362 
. 367 


256 


32 
334 


236 
346 
407 
405 
183 
222 
393 
416 


. 258 


67 
432 
245 
254 
400 
403 
285 
317 


. 396 


413 
200 
409 

47 


International Nickel Co., Inc., The 
Interstate Mfg. Co. 


Irvington Varnish & Insulator Co. 


Jack & Heintz Precision Industries 
Janette Mfg Co. ; 
Jefferson Electric Co. , 

Jelliff Mfg. Corp., C. O. 
Johns-Manville Corp. 

Johnson Bronze Co. 


Jones eI Howard B., Cinch cael 


Corp. 


Karp Metal Products Co., Inc. 
Kenyon Transformer Co., Inc. 
Kester Solder Co. 

Keuffel & Esser Co. 


Kirkwood Commutator Co., The 
Knox Porcelain Corp. 
Koh-I-Noor Pencil Co. 

Kopp Glass, Inc. 

Koppers Co., Inc. 

Krueger & Hudepohl 


Kuhn & Jacob Molding and Tool Co. 


Kurman Electric Co. 
Kurz-Kasch, Inc. 
Kux Machine Co. 


Lake Erie Engineering Corp. 
Lamb Electric Co., The 
Lamson & Sessions Co., 
Landis & Gyr, Inc. 
Lewis Engineering Co., The. 
Lewis Spring & Mfg. Co. 
Linden & Co., Inc. 
Littelfuse, Inc. 
Lord Mfg. Co. ewe 
Louthan Mfg. Co., The 
Lyon Metal Products Inc. 


Maas & Waldstein Co. 
Macallen Co., The . 
Madison-Kipp Corp. .. 
Magnatrol Valve Corp. 
Mallory & Co., Inc., P. R. 
Martin Co., Glen L. 
Master Electric Co., The 
McGill Manufacturing Co., Inc. 
Mechanical Industries Prod. Co. 
Mercoid Corp., The 
Mercury Clutch Div., 
Products, Inc. 


The 





Automatic Steel 


307, 344 






411 


104, 105 


225 
378 
226 
379 


100, 101 


. 371 
. 401 


27 


-. 192 


45, 


200, 


380 
321 


. 389 


- 80, 


209 

73 
347 
81 


.. 409 
. 401 
. 385 


. 94, 


78 
98 


95 
314 


24, 25, 183 


. 376 


409 


. 395 
. 379 
. 214 
. 223 
. 354 
. 231 


207 


. 306 


76 


_ 395 


62, 


302 
283 


. Inside Back Cover 


366 


. 234 
. 107 


Micro Switch, Division of First Industrial 
34, 35 


Corporation 

Midwest Molding & Mfg. Co. 
Milford Rivet & Machine Co., The 
Miniature Precision Bearings, Inc. 
Minnesota Mining & Mfg. Co. 
Mitchell-Rand Insulation Co., 
Monsanto Chemical Co. 
Moore, Inc., George W. 
Mueller Electric Co. 


Inc. 


National Acme Co., The... 
National Band & Tag Co. 


407 


398 


183, 194 


411 
250 
79 


14, 15 


National Electrical Manufacturers Assoc. 


National Electric Products Corp. 
National Formetal Co. 

National Lock Co. 

National Lock Washer Co., The 
National Screw & Mfg. Co., The 
New Departure Div. 
New England Mica Co. 

New England Screw Co. 

New Jersey Porcelain Co. 

New Jersey Wood Finishing Co. 
New Jersey Zinc Co., The 
Norma-Hoffmann Bearings Corp. 


North American Electric Lamp Co. 


Nothelfer Winding Laboratories 


Oakite Products, Inc. 
Okonite Co., The ae 
Overly-Hautz Co., The 
Owens-Corning Fiberglas Corp. 


183, 


General Motors Corp. 


325, 


Ozalid Div., General Aniline & Film Corp. 


Palnut Co., The ; 
Paper Manufacturers Co. 
Paramount Paper Tube Co. 
Parker-Kalon Corp. 
Pawtucket Screw Co. 
Peck Spring Co., The 
Peerless Electric Co., The 
Penn Rivit & Machine Co. 
Perkins Machine & Gear Co. 
Pesco Products Division 

Borg-Warner Corp. 
Phalo Plastics Corp. 
Pheoll Mfg. Co. 





26, 


395 
381 


&7 
397 
209 
211 
106 
183 
257 
343 

3 
391 
183 
209 

§2 
316 
2n4 
391 

48 


192 
387 
262 
365 

97 


220 
405 
232 
183 
183 
252 
364 
194 
413 


259 
230 
183 
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Phillips Screw Mfgrs. 183 
Plaskon Div., Libbey-Owens-Ford Glass Co. 319 
Porcelain, Electric Porcelain Section of 

The National Electric Mfgrs. Assoc. 209 
Porcelain Products, Inc. 209, 286 
Potter & Brumfield Sales Co. 311 
Powrex Switch Co. ... 391 
Precision Paper Tube Co. 366, 397 
Progressive Mfg. Co., The 375 
Pyramid Products Co. ‘ 368 


RAE Motor Corp. ; 

R-B-M Div., Essex Wire Corp. 

Radio Receptor Co., Inc. 

Radix Wire Co. 

Railway Express Agency 

Rajah Co., The 

Randall Graphite Bearings, Inc. 

Rathborne Hair & Ridgeway Co. 

Raymond Mfg. Co., Div., Associated 
Spring Corp. 

Reading Screw Co. 

Redmond Co., Inc. 

Reed & Prince Mfg. Co. 

Reuland Electric Co. 

Revere Copper & Brass, Inc. 

Rex Rheostat Co. 

R. I. Appliance & Cordset Co. 

Richardson Co., The : 

Riverside Mfg. Co. 

Riverside Metal Co., The 

Robbins & Myers, Inc. . 

Robertshaw-Fulton Controls Co. 

Rockbestos Products Corp. 

Rockford Screw Products Co. 

Rogan Brothers . 

Rome Cable Corp. 

Royal Electric Co. 

Rassell, Burdsall & Ward Bolt & Nut 
Co. 

Ryerson & Son, Inc., Joseph _- 


SKF Industries, Inc. ; 
Scintilla Magneto Div., Bendix Aviation 

Corp 290 
Scovill. Mfg. Co. . ‘ 183, 310 
Scruggs Co., The Loyd 74 


Internal View 
Housing Removed 


Complete Unit In Housing 
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Seaboard Screw Corp. 

Seymour Mfg. Co., The 

Shakeproof, Inc. 

Sherman Lamination Co., The 

Sherman Mfg. Co., H. B. 

Sherwin-Williams Co. 

Sigma Instruments, Inc. 

Signal Engineering & Mfg. ‘Co. 

Signal Mfg. Co., Inc. 

Simpson Electric Co. ‘ 

Skinner Electric Valve Division, The 
Skinner Chuck Co. 

Smith Mfg. Co., Inc., F. A. 

Soldering Specialties Co. 

Soreng Manufacturing Corp. 

Sorensen & Co., Inc. 

Southington Hardware Mfg. Co., The 

Speer Carbon Co. 

Spencer Thermostat Co. é 

Sponge Rubber Products Co. 

Sprague Electric Co. 

Square D Company 

Stackpole Carbon Co. 

Staedtler, J. S., Inc. 

Standard Metals Corp. 

Standard Pressed Steel Co. 

Standard Transformer Co., The 

Stanley Electric Tool Div., The Stanley 
Works 


Star Porcelain Co. 72, 


Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 

Sterling Electric Motor Co. 
Steward Mfg. Co., D. M. 
Stokes Machine Co., F. J. 
Stronghold Screw Products, Inc. 
Strom Steel Ball Co. 
Struthers-Dunn, Inc. 
Stupakoff Ceramic and Mfg. Co. 
Superior Electric Co. 

Superior Steel Corp. 

Synthane Corp. 


Taylor Fibre Co. 

Telechron Inc. ‘ 

Tennessee Coal, Iron & Railroad Co. 
Thomas Steel Co., The 
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Thompson-Bremer & Co. 

Timken Roller Bearing Co., The 
Tinnerman Products, Inc. 
Transvision, Inc. meres 

Trico Fuse Mfg. Co. .. 

Triplett Electrical Instrument Co. 
Tuttle & Co., H. W. bait 


Ungar Electric Tool Co., Inc. 

Unimax Switch Div., The W. L. Maxson 
Corp. ‘ 

Union Bag & Paper Corp. 

Union Pacific Railroad 

United-Carr Fastener Corp. 

U. S. Electrical Motors, Inc. 

United States Rubber Co. 

United States Steel Export Co. 

U. S. Steel Wire Spring Co. 

Universal Clay Products Co., The 

Universal Winding Co. 


Valley Electric Corp. 
Varflex Corp. 
Veeder-Root, Inc. 
Vitamite Corp. 


Wagner Electric Corp. 
Waldes Kohinoor, Inc. 
Wales-Beech Corp. 
Walker Co., George ; 
Walker-Turner Div., Kearney & Trecker 
Corp. 224 
Walser Electric Timer Corp. 368 
Ward Leonard Electric Co. 296, 297 
Watertown Mfg. Co., The 374 
Wenco Mfg. Co 409 
Wesche Electric ‘Co., B. A., The 198 
West Coast Electrical Mfg. Co. 380 
Western Felt Works 300 
Westfield Metal Products Co. ‘ 391 
Westinghouse Electric Corp. Back Cover 
54, 55, 75, 108, 109, 299, 300, 361 
Western Felt Works 300 
Weston Electrical Instrument Corp. 189 
West Virginia Pulp & Paper Co. 46 
Wheland Co., The ... 256 
Wilson Co., The H. A. 408 
Winsted Division, The Hudson Wire Co. 221 
Wirebound Box Manufacturers Assoc. 83 
Wire Stripper Co. é 381 
Wolverine Bolt Co. bs 183 
Worcester Pressed Steel Co. 312 
Wrought Washer Mfg. Co. 


Yale & Towne Mfg. Co. 


Zenith Electric Co. 


INTERVAL 


TIME DELAY RELAYS 


by A. W. HAYDON 


SERIES 


11400 A. 


C. AND 6400 D. C. 


Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 


11/, hours. 


1. Geared differential and positive elec- 


C ic “‘capstan type’’ 
insure positive operation under ad- 


tro-magnetic 


verse conditions. 


and D.C. Timing Motors with a wide choice of speed and voltage 
ratings makes possible any desired delay interval from 1 second to 


4. Automatic instantaneous reset. 


clutch 


5. Low inertia of clutch components 
avoids trouble due to vibration and 


Delay variable up to maximum shock. 


rating of unit. 


A. C. and D. C. Relays 


changeable. 


q. senp For 
LATEST CATALOG 


inter- 


May be wired for either time delay 
or interval timing functions. 


The 


‘\.WW-HAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 
Design and Manviacture of Electrical Timing Devices 
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